PRELIMINARY CHECKLIST OF THE MARINE BENTHIC PLANTS 
FROM GLOVER'S REEF, BRITISH HONDURAS^/ 
by 

Roy T. Tsuda— and Clinton J. Dawes— 



INTRODUCTION 

The interest in Glover’s Reef (16.5 N, 87.45 W), an atoll 25.6 km 
long and 10.4 km wide off the coast of British Honduras, has been in- 
tensified by its use as the planning workshop site for the Comparative 
Investigations of Tropical Reef Ecosystems (CITRE) program, toe of the 
primary tasks of the individuals involved with the marine plants was 
the initiation of a checklist of the marine plants found on this atoll, 
since no published accounts were present in the literature. 

This paper is a summary of three collections made on the atoll by 
A. L. Dahl 1971), C. J. Dawes (July, 1971), and R. T. Tsuda 

(November, 1971) . Thirty-four stations were made where a total of 104 
species of marine plants were collected. The checklist consists of 4 
seagrasses, 8 blue-green algae, 39 green algae, 19 brown algae, and 34 
red algae. 

The authors estimate that their present collections represent 
approximately 60 to 70 per cent of the number of marine plants which 
should occur on the atoll. Therefore, further collections are needed, 
especially of the epiphytic red algae. Persons interested in the des- 
criptive aspects of the algae listed here should consult Taylor (1960) . 
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Also, for further information on the description of Glover's Reef, see 
Stoddart (1962) . 

All specimens collected by A. L. Dahl and R. T. Tsuda are deposited 
at the National Museimi of Natural History, Smithsonian Institution, and 
those collected by C. J. Dawes at the University of South Florida 
Herbarium. 
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STATION DESCRIPTIONS 



The station descriptions of the three separate collections are 
listed in consecutive order in teims of the dates the individual 
collections were made. Since all sorting, identification and processing 
of Dr. Dahl's collections were done by the senior author, his own number- 
ing system was used to identify each specimen. All of the collections 
were made by the respective collectors (A. L. Dahl, D. J. Dawes, or 
R. T. Tsuda), unless otherwise specified. 

Collections of A. L. Dahl, June 22-26, 1971 



Station 1 
Station 2 
Station 3 
Station 4 
Station 5 



Windward reef, seaward reef slope, 5-10 m deep, 1.5 km 
north of Northeast Cay, June 22, 1971. (RT 4317-4331). 

Windward reef, seaward submarine terrace, 33 m deep, 

just north of West Entrance, June 23, 1971. (RT 4332 - 4342). 

Patch reef in lagoon, .5-1 m deep, near West Entrance, 

June 23, 1971. (RT 4343 - 4347). 

Patch reef in lagoon, .2 m deep, near West Entrance, 

June 23, 1971. (RT 4348 - 4353). 

Patch reef in lagoon, on silty slope with sand and coral 
rubble, 2-5 m deep, June 24, 1971. (RT 4354 - 4362). 
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Station 6 

Station 7 
Station 8 
Station 9 
Station 10 
Station 11 
Station 12 

Station 13 

Station 14 

Station 15 
Station 16 
Station 17 



Station 18 



Patch reef in lagoon, on vertical surface of small algal - 
covered coral head, usually shaded, 1-2 m deep, June 24, 
1971. (RT 4363 - 4375). 

Patch reef in lagoon, reef rim, .3 m deep, June 23, 1971. 
(RT 4376 - 4381) . 

Patch reef in lagoon, top of dead coral branch, .2 m 
deep, June 24, 1971. (RT 4382 - 4383). 

Southwest outer reef, submarine cliff, 20-30 m deep, 

June 24, 1971. (RT 4384 - 4394). 

Patch reef in lagoon, center of tapered tubular sponge 
about 30 cm high, 3 m deep, June 24, 1971. (RT 4395). 

Seaward reef, submarine cliff, 25 m deep, just off 
Southwest Cay, June 25, 1971. (RT 4396 - 4398). 

Seaward reef, on coral rubble and in crevices, reef 
slope, 2-5 m deep, south of Southwest Cay, June 25, 

1971. (RT 4399 “ 4408). 

Seaward reef, on carbonate rock ridge in surf, intertidal 
zone, northeast of Long Cay, June 25, 1971. (RT 4409 - 
4421) . 

Seaward reef, on reef rock just below upper edge of 
submarine cliff, 25-33 m deep, outside Northeast Cay, 

June 26, 1971. (RT 4422 - 4429). 

Collections of C. J. Dawes, July 18-26, 1971 

Windward reef, reef flat, 1-3 m deep, north seaward side 
of Long Cay, July 18, 1971. (CJD 6889 - 6900). 

Windward reef, 2-10 m deep, seaward side off Northeast 
Cay, July 19, 1971. (CJD 6901 - 6918). 

Windward reef, seaward side, 1.5 km south off Long Cay, 
July 20, 197i. 

A. Reef flat, 0-1 m deep, (CJD 6919 - 6921, 6924, 6929). 

B. Outer reef slope, 1-40 m deep. (CJD 6922, 6923, 

6926 - 6928, 6930). 

Windward reef, 0-2 m deep, south seaward side off Long 
Cay, a transect line, July 24, 1971. (CJD 6932 - 6961). 
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Station 19 
Station 20 
Station 21 

Station 22 

Station 23 
Station 24 
Station 25 
Station 26 
Station 27 



Station 28 
Station 29 
Station 30 

Station 31 



Patch reef in lagoon, 0-3 m deep, off northeast tip of 
Long Cay, July 23, 1971. (CJD 6962 - 6976). 

Windward reef, seaward side, 26-35 m deep, 800 m north 
of Northeast Cay, July 24, 1971. (CJD 6977 - 6990). 

Patch reef in lagoon, base of coral patch, 2-10 m deep, 
about 3 km west of Long Cay, July 25, 1971. (CJD 6991 - 
7009) . 

Windward reef, seaward side, 16-25 m deep, about 800 m 
south of Long Cay, July 26, 1971. (CJD 7010 - 7016). 

Collections of R. T. Tsuda, November 2-14, 1971 

Lagoon, boat harbor at Long Cay, 3 m deep, November 2, 
1971. (RT 4164 - 4166). 

Patch reef in lagoon, 1-1.5 m deep, 200 m northeast of 
Long Cay, November 2, 1971. (RT 4167 - 4182). 

Patch reef in lagoon, 1-1.5 m deep, 500 m west of Long 
Cay, November 3, 1971. (RT 4183 - 4199). 

Patch reef in lagoon, 1-1.5 m deep, 1 km west of Long 
Cay, November 3, 1971. (RT 4200 - 4204). 

Northeast windward reef, November 3, 1971, collected by 
R. T. Tsuda and M. S. Foster. 

A. Lagoon slope, 2 m deep. (RT 4205 - 4206). 

B. Reef flat, 1 m deep,(RT 4207 - 4209). 

C. Outer reef slope, 2-4 m deep. (RT 4210 - 4216). 

Patch reef in lagoon, 1-1.5 m deep, off Long Cay, November 
3, 1971, collected by C. Birkeland. (RT 4217 - 4218). 

Beachdrift, lagoon side. Long Cay, November 3, 1971. 

(RT 4219) . 

Patch reef in lagoon, 3-10 m deep, 2 km off Long Cay, 
November 4, 1971, collected by F. R. Fosberg. (RT 
4220 - 4221) . 

Windward reef, seaward side off Long Cay, November 5, 

1971, collected by R. T. Tsuda and M. S. Foster. 

A. Reef flat, 1 m deep. (RT 4223 - 4224). 
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B. Seaward slope, 3-5 m deep. (RT 4225 - 4226). 

C. Intertidal wave-washed bench at shoreline. 

(RT 4227 - 4239) . 

Station 32 - Southeast leeward reef, November 6, 1971, collected 

by R. T. Tsuda and M. S. Foster. 

A. Lagoon slope, 2 m deep. (RT 4240 - 4241). 

B. Reef flat, 1 m deep. (RT 4242 - 4243). 

C. Seaward reef terrace, 15-20 m deep. (RT 4244 - 
4250) . 

D. Seaward reef slope, 25-30 m deep. (RT 4251 - 4254). 

Station 33 - Patch reef, lagoon slope, southeast sector of lagoon, 

November 9, 1971, collected by R. T. Tsuda and M. S. 
Foster . 

A. Coral substratum, 1 m deep. (RT 4263). 

B. Sand substratum, 3-15 m deep. (RT 4255 - 4262, 

4264 - 4268). 

Station 34 - Southwest outer reef slope, 20 m deep, November 14, 1971, 

collected by M. S. Foster. (RT 4269). 



SPECIES LISTING 

DIVISION SPEPM/VTOPHYTA (seagrasses) 

Hdlodule wrightii Ascherson 
Sta. 33B - RT 4256. 

Ealoghita engelmann'i Ascherson 
Sta. 33B - RT 4258. 

tr 

Syringodium f Hi forme Kutz. 

Sta. 23 - RT 4165, Sta. 33B - RT 4257. 

Thalassia testudimm Konig. 

Sta. 23 - RT 4164, Sta. 33B - RT 4255. 

DIVISION CYANOPHYTA (blue-green algae) 

Order Oscillatoriales 



Cdlothrix conf ervicola (Roth) Ag. 
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Sta 25 - RT 4193 (epiphytic on Dictyosiphaeria cavernosa) . 

Calothrix crustacea Thuret 

Sta. 15 - CJD 6897. This alga fonns black crusts on dead coral 
and limestone in the upper intertidal zone. 

Calothrix parietina (Nageli) Thuret 
Sta. 22 - CJD 6898. 

CalothTix pilosa Harvey 

Sta. 1 - RT 4345, Sta. 13 - RT 4411, Sta. 15 - CJD 6896, Sta. 19 - 
CJD 6954, Sta. 24 - RT 4174, Sta. 26 - RT 4204, Sta. 31C - RT 4239. 

tt 

Microcoleus lynghyaQeus (Kutz.) Crouan 
Sta. 10 - RT 4395. 

Rivulccria nitida Bomet § Flahault 
Sta. 18 - CJD 6960. 

Schizothrix calcicola (Ag.) Gomont 

Sta. 12 - RT 4405, Sta. 15 - CJD 6895, Sta. 18 - CJD 6939, Sta. 31C - 
RT 4237 (intermixed with Schizothrix mexicana) . 

Schizothrix mexicana Gomont 

Sta. 1 - RT 4331, Sta. 25 - RT 4198 (numerous diatoms and sand 
grains interspersed among filaments) , Sta. 31C - RT 4237 (inter- 
mixed with Schizothrix calcicola ) . 



DIVISION CHLOROPHYTA (green algae) 

Order Cladophorales 

M 

Chaetomorpha gracilis Kutz. 

Sta. 29 “ RT 4219 (beachdrift) . 

Cladophora frascatii Collins § Hervey 
Sta. 31C - RT 4235b. 

M 

Cladophora fuliginosa Kutz. 

Sta. 18 - CJD 6958. 

Order Siphonales 

Awainvillea asari folia Boerg. 

Sta. 26 - RT 4200. 

Avrainvillea levis Howe 

Sta. 16 - CJD 6909, Sta. 17B - CJD 6930, Sta. 19 - CJD 6964, Sta. 
21 - CJD 6997. 
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Avrainv'illea vawsoni (Dickie) Howe 
Sta. 31C - RT 4236. 

Bryopsis pennata Lamx. 

Sta. 31C - RT 4238 (epiphytic on Diotyota hartayresii') . 

Caulerpa cupressoides (West) C. Ag. 

Sta. 5 - RT 4362 (var. serratd) , Sta. 13 - RT 4419 (var. lycopodium ) , 
Sta. 16 - CJD 6903, Sta. 21 - GJD 6991, Sta 31C - RT 4234 (var. 
lycopodium), Sta. 33B - RT 4260 (var. s errata) . 

Caulerpa mexicana (Sender) J. Ag. 

Sta. 21 - CJD 7005, Sta. 33B - Rt 4264. 

Caulerpa microphysa (Weber van Bosse) J. Feldmann 
Sta. 19 - CJD 6973, Sta. 21 - CJD 7004. 

Caulerpa racemosa {^orssk,) J. Ag. 

Sta. 13 - Rt 4414, Sta. 18 - CJD 6940, Sta. 21 - CJD 7002 and 
CJD 7003 (var. peltata) , Sta. 22 - CJD 7016, Sta. 27C - RT 4215. 

Caulerpa sertuloorioides (Gmelin) Howe 
Sta. 18 - CJD 6944. 

Caulerpa urvilliana Montagne 
Sta. 25 - RT 4194. 

Codium intertextum Collins § Hervey 
Sta. 6 - RT 4366. 

Codium repens Crouan 

Sta. 19 - CJD 6972. 

Codium taylori Silva 

Sta. 20 - CJD 6981. 

Ealimeda copiosa Goreau § Graham 

Sta. 14 - RT 4424, Sta. 26 - RT 4203, Sta. 27C - RT 4213. 

Ealimeda discoidea Decaisne 

Sta. 1 - RT 4327, Sta. 2 - RT 4338, Sta, 5 > RT 4356, Sta. 14 - 
RT 4429, Sta. 16 - CJD 6911, Sta. Ilk - CJD 6919, Sta. 19 - CJD 
6963, Sta. 20 - CJD 6980, Sta. 21 - CJD 6999, Sta. 22 - CJD 7011. 

Sta. 32C - RT 4249. 

Ealimeda goreauii Taylor 
Sta. 1 - RT 4320. 

Ealimeda incrassata (Ellis) Lamx. 

Sta. 5 - RT 4355, Sta. 16 - CJD 6911, Sta. 21 - CJD 6998, Sta. 

33B - RT 4265. 



8 



Halimeda monile (Ellis § Solander) Lamx. 

Sta. 21 - CJD 6992, Sta. 25 - RT 4187, Sta. 28, 4217, Sta. 33B - 
RT 4259. 

Halimeda opuntia (L.) Lamx. 

Sta. 12 - RT 4399, Sta. 13 - RT 4418, Sta. 16 - CJD 6905, Sta. 

17A - CJD 6920, Sta. 17B - CJD 6931, Sta. 18 - CJD 6941, Sta. 19 - 
CJD 6966, Sta. 21, CJD 7000, Sta. 24 - RT 4169. 

Halimeda simulans Howe 

Sta. 2 - RT 4333, Sta. 24 - RT 4178, Sta. 25 - RT 4186, Sta. 27B - 
RT 4209, Sta. 32C - RT 4250. 

Halimeda tuna (Ellis § Solander) Lamx. 

Sta. 6 - RT 4363, Sta. 7 - RT 4379, Sta. 9 - RT 4384, Sta. 24 - 
RT 4170, Sta. 32C - RT 4250b, Sta. 33B - RT 4266. 

Penicillus oapitatus Lamarch 

Sta. 2 - RT 4336, Sta. 16 - CJD 6908, Sta. 18 - CJD 6943, Sta. 21 - 
CJD 6996, Sta. 25 - RT 4188a, Sta. 33B - RT4261L. 

Peniaillus dumentosus (Lamx.) Blainville. 

Sta. 5 - RT 4360, Sta. 32D - RT 4251, Sta. 33B - RT 4261. 



Peniaillus lamounouxii Decaisne 

Sta. 25 - RT 4188c, Sta. 33B-RT 4261d. 

Penicillus pyviformis A. § E. S. Gepp. 

Sta. 5 - RT 4361, Sta. 22 - CJD 7015, Sta. 25 - RT 4188c, Sta. 
33B - RT 4261c. 



Rhipoaephalus phoenix (Ellis § Solander) Kutz. 

Sta. 1 - RT 4324, Sta. 2 - RT 4335, Sta. 14 - RT 4428, Sta. 16 - 
CJD 6904, Sta. 17A - CJD 6924, Sta. 20 - CJD 6982, Sta. 21 - CJD 
6995, Sta. 25 - RT 4189, Sta. 32C - RT 4247, Sta. 33B - RT 4268. 

Udotea conglutinata (Ellis § Solander) Lamx. 

Sta. 17B - CJD 6926, Sta. 20 - CJD 6979, Sta. 21 - CJD 7006. 

Udotea ayathiformis Decaisne 

Sta. 1 - RT 4321, Sta. 5 - RT 4354b, Sta. 21 - CJD 6994, Sta. 22 - 
CJD 7010, Sta. 30 - RT 4220, Sta. 32C - RT 4246, Sta. 32D - RT 
4254, Sta. 33B - RT 4268. 

Udotea flabellum (Ellis § Solander) Lamx. 

Sta. 5 - RT 4354a, Sta. 20 - CJD 6988, Sta. 21 - CJD 6993, Sta. 27B 
RT 4208, Sta. 32C - RT 4244, Sta. 33B - RT 4267. 

Udotea oocidentalis A § E. S. Gepp. 

Sta. 25 - RT 4184. 
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Order Siphoned adales 

Anadyomene stellata (Wulfen) C. Ag. 

Sta. 6 - 4370, Sta. 9 - RT 4392, Sta. 13 - RT 4412, Sta. 14 - 
RT 4426, Sta. 25 - RT 4199, Sta. 27C - RT 4216. 

Cladophorops'Cs membvanacea (C. Ag.) Boerg. 

Sta. 13 - RT 4421, Sta. 18 - CJD 6942, Sta. 31C - RT 4235a. 

jyictyosphaeria cavernosa (Forssh.) Boerg. 

Sta. 2 - RT 4332, Sta. 5 - RT 4359, Sta. 6 - RT 4367, Sta. 17B - 
CJD 6927, Sta. 18 - CJD 6951, Sta. 19 - CJD 6976, Sta. 21 - CJD 
7007, Sta. 24 - RT 4171, Sta. 25 - RT 4193, Sta. 32B - RT 4243b, 
Sta. 33A - RT 4263. 

Struvea anastomosans (Harvey) Piccone 
Sta. 14 - RT 4425. 

Valon'ia ocellata Howe 

Sta. 4 - RT 4351, Sta. 17B - CJD 6928, Sta. 19 - CJD 6974. 

Valonia ventr'icosa J. Ag. 

Sta. 1 - RT 4317;, Sta. 12 - RT 4408, Sta. 16 - CJD 6901, Sta. 19 - 
CJD 6975, Sta. 24 - RT 4168, Sta. 30 - RT 4221. 



DIVISION PHAEOPHYTA (brown algae) 
Order Sphacelariales 



Sphacelaria sp. 

Sta. 24 - RT 4177 CiJitermixed with Calothrix pilosa) . 

The few multiseriate filaments present lacked propagulae, thus 
making a specific identification impossible. 

Order Dictyotales 

Dictyopter'Ls delicatula Lamx. 

Sta. 27C - RT 4210, Sta. 31B - RT 4226. 

Dictyopteris Qomaicens'is Taylor 
Sta. 18 - CJD 6949. 

D'ictyota bartayresH Lamx. 

Sta. 1 - RT 4322, Sta. 7 - RT 4381, Sta. 9 - RT 4390a, Sta. 12 - 
RT 4407, Sta. 13 - RT 4416, Sta. 24 - RT 4172, Sta. 25 - RT 4191, 
Sta. 26 - RT 4202. 

!! 

Dictyota oervioomis Kutz. 

Sta. 32A - RT 4241. 
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Dictyota dentata Lamx. 

Sta. 18 - CJD 6953. 

Dictyota dichotoma (Hudson) Lamx. 

Sta. 4, RT 4349, Sta. 16 - CJD 6917, Sta. 18, CJD 6948, Sta. 20 - 
CJD 6985, Sta. 21 - CJD 7009. 

tl 

Dictyota divavicata Kutz. 

Sta. 1 - RT 4319, Sta. 6 - RT 4369, Sta. 23 - RT 4166, Sta. 31A - 
RT 4223. 

Lobophora variegata (Lamx) Womersley 

Sta. 1 - RT 4318, Sta. 2 - RT 4337, Sta. 3 - RT 4343, Sta. 5 - RT 
4357, Sta. 6 - RT 4371, Sta. 7 - RT 4378, Sta. 9 - 4387, Sta. 12 - 
RT 4406, Sta. 14 - RT 4423, Sta. 15 - CJD 6892, Sta. 16 - CJD 6913, 
Sta. 17B - CJD 6923, Sta. 18 - CJD 6947, Sta. 20 - CJD 6983, Sta. 

25 - RT 4190, Sta. 32D - RT 4253. 

Fadina sanotae-crucis Boerg. 

Sta. 3 - RT 4346, Sta. 7 - RT 4377, Sta. 13 - 4415, Sta. 15 - CJD 
6893, Sta. 16 - CJD 6914, Sta. 24 - RT 4179, Sta. 25 - RT 4185, 

Sta. 31C - RT 4231 (tetrasporic) . 

Fadina viekersiae Hoyt 
Sta. 18 - CJD 6937. 



Stypopodinm sonale (Lajiix.) Papenfuss 

Sta. 9 - RT 4385, Sta. 14 - RT 4422, Sta. 15 - CJD 6891, Sta. 16 * 
CJD 6903, Sta. 17A - CJD 6921, Sta. 18 - CJD 6936, Sta. 20-CJD 
6986, Sta. 21 - CJD 7012, Sta. 24 - RT 4167, Sta. 31A - RT 4224. 

Order Scytosiphonales 

Colpomenia sinuosa (Roth) Derb^s § Solier 
Sta. 18 - CJD 6952. 

Hydroclathrus clathratus (Bory) Howe 

Sta. 18 - CJD 6938, Sta. 31C - RT 4232. 

Order Fucales 

Sargassnm filipendula C. Ag. 

Sta. 24 - RT 4181 (receptacles present). 

This species was never found attached but always floating. 

Sargassum polyceratium Montagne 

Sta. 1 - RT 4325, Sta. 2 - RT 4340, Sta. 4 - RT 4348, Sta. 6 - RT 
4364, Sta. 9 - RT 4386, Sta. 13 - RT 4410, Sta. 14, RT 4427, Sta. 
15 - CJD 6890, Sta. Ilk - CJD 6929, Sta. 18 - CJD 6932, Sta. 24 - 
RT 4180, Sta. 27B - RT 4207, Sta. 32D - RT 4252. 
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t? 

Sargassim T'tg'idulwn Kutz. 
Sta. 18 - CJD 6933. 



TurhinoTia tricostata Barton 

Sta. 2 - RT 4334, Sta. 6 - RT 4365, Sta. 18 - CJD 6934. 

Tupbinaria turbiyiata (L.) Kuntze 

Sta. 4 - RT 4353, Sta. 13 - RT 4409, Sta. 15 - CJD 6889, Sta. 16 - 
CJD 6918, Sta. 19 - CJD 6962, Sta. 25 - RT 4183. 



DIVISION RHODOPHYTA (red algae) 

Order Nemalionales 
Galaxaura comans Kjellman 

Sta. 7 - RT 4376, Sta. 16 - CJD 6915, Sta. 26 - RT 4201. 

GaZoxaura vugosa (Ellis § Solander) Lainx. 

Sta. 9 - RT 4388, Sta. 12 > 4404, Sta. 16 - CJD 6915, Sta. 19 > 
CJD 6965, Sta. 25 - RT 4192, Sta. 31B - RT 4225. 

Order Gelidiales 

GelZdieVla acevosa (Forssk.) Feldmann § Hamel 

Sta. 15 - CJD 6894, Sta. 18 - CJD 6945, Sta. 31C - RT 4228. 

Wurdemannia miniata (Drapamaud) Feldmann § Hamel 

Sta. 1 - RT 4323, Sta. 2 - RT 4342, Sta. 9 - RT 4393, Sta. 31C - 
RT 4230b. 



Order Cryptonemiales 
Amphivoa fvagilissima (L.) Lamx. 

Sta. 1 - RT 4328, Sta. 12 - RT 4403, Sta. 18 - CJD 6957, Sta. 25 - 
RT 4195, Sta. 28 - RT 4218. 

Amphivoa hancockii Taylor 

Sta. 1 - RT 4326, Sta. 19 - CJD 6970, Sta. 20 - CJD 6977. 



Amphivoa vigida Lamx. 

Sta. 27C - RT 4214. 



^hivoa tvihulus (Ellis § Solander) Lamx. 

Sta. 12 - RT 4402, Sta. 20 - CJD 6978, Sta. 27C - RT 4212. 



Fosliella favinosa (Lamx.) Howe 

Sta. 23 “ RT 4164b (epiphytic on Thalassia testudimm ) . 



Ealymenia agovdhii De Toni 
Sta. 12 - RT 4400. 
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Jania cccpillacea Harvey 

Sta. 4 - RT 4352, Sta. 6 - RT 4375, Sta. 18 - CJD 6935, Sta. 24 - 
RT 4177b (intermixed with Calothvix pilosa) ^ Sta. 26 - RT 4204a 
(intermixed with Calotkrix pilosa) . 

Jania vuhens (L.) Lamx. 

Sta. 8 - RT 4383. 

Kallymenia limminghii Montagne 

Sta. 9 - RT 4389, Sta. 11 - RT 4398, Sta. 34 - RT 4269 (on 
gorgonian branch) . 

Metagoniolithon sp. 

Sta. 6 - RT 4368, Sta. 7 - RT 4380. 

These specimens represent the first record of this genus in the 
Caribbean region. Further studies are needed before a specific 
identification can be made. 

Peyssonnelia oonchioota Piccone § Grunow 
Sta. 27C - RT 4211. 

Order Gigartinales 

Euohemia isi forme (C. Ag.) J. Ag. 

RT 4222 ~ This dehydrated specimen was found in the senior author’s 
soup bowl. He was later told that the alga had been collected on 
a patch reef in the lagoon. 

Gelidiopsis intrioata (Ag.) Vickers 

Sta. 24 - RT 4182, Sta. 25 - RT 4197, Sta. 32B - RT 4242. 

I! 

Eypnea spineVla CC. Ag.) Kutz. 

Sta. 18 > CJD 6959. 

Order Rhodymeniales 

Botryoctadia occidentalis (Boerg.) Kylin 
Sta. 11 - RT 4396. 

Botryoctadia pyriformis (Boerg.) Kylin 

Sta. 9 - RT 4394 (one pyriform thallus) , Sta. 26 - RT 4204b (one 
spheroid thallus) . 

Champia porvula (C. Ag.) Harvey 
Sta. 9 - RT 4390b. 



Order Ceramiales 

Acanthophora spicifera (Vahl) Boerg. 

Sta. 18 - CJD 6950, Sta. 24 - RT 4175, Sta. 27A - RT 4205. 
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Centrooeras olavulatwn (C. Ag.) Montagne 

Sta. 3 - RT 4347, Sta. 21k - RT 4206, Sta. 31C - RT 4233. 

Cermiella huysmansii (Weber van Bosse) Boerg. 

Sta. 32B - RT 4243. 

Chondria floridana (Collins) Howe 
Sta. 12 - RT 4401. 

Chondria leptaoremon (Melville) De Toni 

Sta. 13 - RT 4413b (Juvenile), Sta. 24 - RT 4176, Sta. 25 - RT 
4196, Sta. 31C - RT 4227. 

Digenia simplex (Wulfen) C. Ag. 

Sta. 16 - CJD 6916, Sta. 18 - CJD 6955, Sta. 31C - RT 4230. 

Lavrenoia intvioata Lainx. 

Sta. 16 - CJD 6910, Sta. 18 - CJD 6946, Sta. 20 - CJD 6987. 

Lauvenoia papillosa (Forssk.) Greville 

Sta. 4 - RT 4350, Sta. 6 - RT 4372, Sta. 8 - RT 4382, Sta. 13 - 
RT 4413a. 

Laurencia poitei (Lamx.) Howe 
Sta. 21 - CJD 7008. 

Martensia pavonia (J. Ag.) J. Ag. 

Sta. 1 - RT 4329 

Polysiphonia soopulovim Harvey 

Sta. 32C - RT 4245b (epiphytic on JJdotea flabellwn) . 

Spyridia filamentosa (Wulfen) Herv. 

Sta. 6 - RT 4373. 

Wvangelia argus Montagne 
Sta. 13 - RT 4420. 
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INTRODUCTIOR 

Pearl and Hemes Reef is a low coral atoll situated toward the 
northwestern end of the Hawaiian archipelago (Figure l). It is approx- 
imately 1,200 statute miles northwest of Honolulu, and 100 statute miles 
east -southeast of Midway Atoll. Of the nine small islands in the lagoon, 
most of which are located along its southern edge, only five are vege- 
tated; the remaining four are sand bars. 

Thirty-seven bird species have been recorded from the atoll. 

Seventeen seabird species are known to breed there and five migratory 
shorebird species have been regularly recorded. There are no terrestrial 
mammals or reptiles, but sea turtles are frequently seen and there are 
resident Hawaiian Monk Seals. Marine life is abundant, but terrestrial 
invertebrate life is limited to insects and a few arachnids. Wildlife 
is protected as Pearl and Hemes is part of the Hawaiian Islands National 
Wildlife Refuge administered by the Bureau of Sport Fisheries and Wildlife 
(hereafter referred to as BSFW) of the U.S. Department of the Interior. 

In 1963 the Smithsonian Institution's Pacific Ocean Biological Survey 
Program (hereafter called POBSP) began an extensive program of biological 
research in the Central Pacific. Between February I963 and March I968 
POBSP personnel spent a total of 52 days at Pearl and Hemes Reef on 12 
different trips. The initial results of the investigations of the POBSP 
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and BSFW through 1969 , as well as previously published material, are 
discussed herein; special emphasis is placed on the vertebrate terrestrial 
fauna and the vascular flora. 



DESCRIPTION 

Pearl and Hermes Reef, lying between the latitudes of 27°44*46" and 
27°57*10" North and the longitudes of 175°^3*ll" and 175°59*08" West 
(USCGS chart 4l75), is given an official location of 27°55* N x 175 W 
by the U.S. Department of the Interior (Office of Geography, I 956 ; 66). 

This true atoll has been known as Pearl and Hermes Reef since the two 
ships of corresponding names wrecked there in 1822. In October I968, 
however, the State of Hawaii Department of Planning and Economic Develop- 
ment approved the name Pearl and Hermes Atoll (Tomich, I969: 120); this 
name was subsequently adopted by the U.S. Board of Geographic Names. 

We, nonetheless, chose to use the conventional and well-known name. Pearl 
and Hermes Reef, throughout this paper. 

The fringing reef, as described by Thorp (1936: IO 9 ), is roughly 43 
miles in circumference and open to the west. The enclosed elliptical area, 
whose long axis lies in a northeasterly direction, is approximately 17 x 
10 nautical miles at its broadest points (Fig. 2). The area within the 
reef covers l43 square miles (Gross et I 969 : 2l). POBSP personnel 

found nine islands, covering 85 acresT^ within the reef; 12 were reported 
in 1859 by Brooks (i860: 502). Four of the islands--Grass, North, Seal, 
and Southeast--have established vegetation. Little North Island has con- 
tinued to emerge since it was first reported in 1937 as a sandbar awash 
at high tide (USCGS chart 4175) and presently has a limited flora. One 
low island, Kittery, is subject to occasional inundation, and supports no 
vegetation in spite of its size and relative permanency. The remaining 
three islands--Bird, Planetree, and Sand — are continually shifting sandbars. 

The shifting, splitting, and reforming of sandspits along the southern 
and northeastern reefs account for the 12 islands Brooks (i860: 502) re- 
ported in July 1859 (Fig. 3). Five definite islands are indicated on the 
chart (Fig. 4) made by the USS Lackawanna in August I867 (USNHO chart 4, 
January I868). Four of the areas indicated are much larger than any 
present-day islands, but are in the positions of the islands now known as 
Grass, North, Seal, and Southeast; another large land area is southwest of 
North Island. It is difficult to ascertain whether these areas were vege- 
tated, but by comparing the original chart with others made by the Lackawanna 
at the same time, it appears that only Southeast Island had vegetation 
(U.S. Nat. Archives, Cartog. Div., R.G. 37). 

Elschner (1915: 59"62), who visited Pearl and Hermes in September 19l4, 
altered the Lackawanna * s chart slightly. Six islands are shown, two of 
which ("Southeast Island and Sand [North] Island”) supported vegetation. 



^Gross et ^ (I 969 : 21) reported the land area to be 493 acres, a figure 
we consider to be much too high. 




Lp of Pearl and Hermes Keef. Redrawn from U,Sp Coast and 
todetic Survey chart 4l75. 




. Early map of Pearl and Hermes Reef. Unpublished l859 

by N.C. Brooks showing track of Gambia and wrecks of Pearl 
and Hermes (U.S. Nat. Archives, Cartogr. Uiv., R.G. 37) • 
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Map of Pearl and Hemes Reef, I 867 . Redrawn from U.S. Naval 
Hydrographic Office chart 4, 1868 . 

Map of Pearl and Hemes Reef, 1924. Redrawn from U.S. Naval 
Hydrographic Office chart 4, reissued 1924. 
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U.S, Naval Hydrographic Office chart 4 was reissued in August 1924 
when additions and corrections made by the April 1923 Tanager Expedition 
were added. The western islands of Seal and Grass were named by the 
leader of that expedition, Alexander Wetmore (ms.), and Gregory (1924: 21) 
notes the naming of the two "hitherto uncharted" islands. This reissued 
version (Fig. 5) still indicated a land area southwest of North, but the 
four named islands had been reduced in size to their approximate present- 
day dimensions. No sandspits are indicated between Grass Island and 
Southeast Island although Wetmore (ms.) investigated this area by small 
boat. Tanager Expedition maps located in the Bishop Museum, Honolulu, 
show a small sandbar 500 yards northwest of Seal Island^ this may have been 
the beginning of Kittery Island. 

The atoll was not charted again until 1930 (Galtsoff, 1933: 8)» In 
addition to Grass, North, Seal, and Southeast Islands, Galtsoff *s chart 
indicated two sandbars due south of North Island, three small sandbars 
due west of Southeast, and a small island about a half mile northwest of 
Seal in the position of what is now Kittery Island. 

U.S. Naval Hydrographic Office (USNHO) chart 5647,^ made from U.S. 

Navy hydrographic and topographic surveys in 1936, names Kittery Island 
and locates it in the position given by Galtsoff (1933: 8). Chart 5647 
shows one island where Galtsoff indicated three sandspits and names it 
Bird. Another small island. Sand, is added west of Bird in an area where 
Galtsoff only indicated very shallow water. In the northeastern section, 
chart 5647 notes only one sandbar, awash at high tide, south of North 
Island. About three miles west of North, in roughly the position indicated 
as land by USNHO chart 4, is the notation, "sand bars awash at HW [High 
Water] . " 

In 1963 ^ when the POBSP first visited Pearl and Hermes, the sandbar 
south of North Island was at least 5 feet above sea level and 1,000 feet 
long. Four plant species were found, and a few albatrosses and Blue-faced 
Boobies were nesting. 

These data suggest that considerable changes have occurred in the 
topography of Pearl and Hermes Reef in the past one hundred years, and that 
minor changes are still occurring (see Geology section). Photographs taken 
by Walter F. Frear, former Governor of the Territory of Hawaii, and kindly 
lent to the POBSP by his daughter, and those lent by Alexander Wetmore 
and Paul S. Galtsoff support this hypothesis of change and provide further 
material for a discussion of vegetation changes in a following section. 

The photographs taken by Governor Frear in December 1912, though unlabeled, 
are probably all of Southeast Island. Wetmore has photographs of Grass, 
Seal, and Southeast Islands taken in April 1923; Galtsoff’ s photographs 
are mainly of Southeast Island in the simimer of 1930, 



^USNHO chart 5647 was published in February 1947; it is superseded by 
USCG chart 4l75. 



Grass Island 



Grass Island (Fig* 6), at 27°46* N x 175°54’ W is just inside the 
reef on the southern side of the lagoon 4.7 miles west of Southeast Island. 
It is 1,800 feet east to west, and only 400 feet wide at its broadest, 
near the western end. It has an area of 11 acres. A spur of reef rock 
extends westward from the eastern tip for 400 feet along the southern side 
of the island, but does not touch the beach. In I965 the western end was 
being eroded by the sea, leaving a vertical drop of 5 feet to the water at 
that end of the island. Only a portion of the western end, less than 7OO 
feet long east to west, is vegetated. The dominant plant species is the 
woody Solanum which grows in a dense mat to a height of about a foot in the 
central 400 feet of this area. Other herbs and grasses grow sparsely in 
the transition zone of coral rubble between the matted area and the sand 
beach. The rest of the island is composed of coarse to fine sand, with an 
area of coral rubble in the center of the eastern portion. 

In 1923 Wetmore (ms.), who named this island, noted that ”it is 
about 450 yards long by 100 yards wide, 15 feet high,, surrounded by a beach 
of coral sand." The crest of the island was covered with bunch grass and 
a few of the shrubs recorded on Southeast. Cmdr. S.W, King sketched Grass 
Island in I923 (Fig. 7). 



Kittery Island 

Kittery Island (Fig. 8), at 27°45* N x 175°56* W, is a low sand and 
coral rubble triangle less than half a mile northwest of Seal Island. It 
has no vegetation. Troughs eroded in the sand of the island *s interior 
suggest that it is periodically inundated during severe weather. The island 
covers 11. 9 acres, and its longest north-south and east-west axes are about 
1,100 feet. The northwestern side is highest, about 5 feet above sea level, 
and the interior, southern, and eastern portions are just barely above 
normal high-water level. 

This island existed only as a small sandbar in 1923, was present in 
1930 (Galtsoff, 1933: 8), and was finally named by the U.S, Navy survey 
in 1936. 



Little North Island 



Little North Island (Fig. 9), at 27°54’ N x 175 °44* W, is a half mile 
south of North Island. Its name was officially recognized 11 February 19^9 
by the U.S. Board of Geographic Names. Until then it had been nameless 
but was referred to by Clapp and Woodward (I968: 19-27 ) and Standen (1967: 

29, 38) as Humphrey Island (after Philip S, Humphrey, Director of the POBSP). 

At low tide, it is presently less than 200 feet wide and is about 1,100 
feet long in a north-south direction. The central portion of the main island, 
400 feet long and 1.4 acres in area, is 6 to 10 feet above sea level, and has 
a meager flora of 4 species of grass and herbs. The long, low sandspit at 
its southern end appears to be extending itself southward and curving to the 




6. Aerial view of Grass Island, 5 June I 962 . Official U.S, Navy 
photograph. 



7 . Map of Grass Island, May 1923. Redrawn from BoP. Bishop 
Museum map by Cmdr. S„Wo King. 
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8 . Map of Kittery Island, March I965. Redrawn from POBSP map 
by WoO. Wirtz, II. 



9. Aerial view of Little North Island, 5 June I962. Official 
U.So Navy photograph. 
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west; three small disconnected sandbars, presently just above high-tide 
level, extend the length of the island another 500 feet. Six to eight 
hundred feet west of the island is another series of sandbars which has 
not quite broken the surface of the water. The island may change from 
year to year or seasonally^ however, recent observations indicate that 
the area is building up. 



North Island 



North Island (Fig. lO) lies in the northeastern corner of the lagoon 
at 27°56* N X 175°^^' W, and is 10 miles north-northeast of Southeast. It 
is poll iwog- shaped, with the tail extending southward. It has an area of 
15.9 acres. 

The body is about 1,000 feet long north to south, and 8OO feet wide; 
it is 10 feet above sea level. It has a steep narrow beach on its east, 
north, and west sides. The center of the body has a dense flora of herbs, 
and the remainder is a mixture of herbs and grasses, with some grasses 
growing among the coral rubble between the interior and the beach. There 
are some rotting timbers along the west side, and a few pilings in the 
lagoon to the southeast which were probably left by the mother-of-pearl 
oyster fisheries venture in the late 1920*s. 

The tail extends southward from the body for 1,000 feet, and is about 
100 feet wide throughout its length. Its proximal portion is 5 feet above 
sea level for 500 feet, and its distal portion is a low, shifting sandspit 

One of the few previous descriptions of the island is that of Willett 
( in Bailey, 1956: 32), who mentions that in 1913 the island was "topped 
with a scanty growth of tough grasses." Elschner (1915: 62, 6^^-) mapped it 
in 1914 and noted that it was "overgrown with high grass." Commander 
S.W. King of the Tanager Expedition also charted it (Fig. ll) in I923. 

Seal Island 



Seal Island (Fig. 12) also lies just inside the reef, in the south- 
western section of the lagoon at 27°45* N x 175°56* W. It is 2 miles 
west -southwest of Grass Island. Seal is 1,400 feet from east to west, and 
300 feet wide at its broadest point, with an area of 10.6 acres. The 
eastern half is composed of coral rubble and sand, with rocky ledges and 
reef sections on the southern side. Succulent plants grow sparsely 
throughout the area. This entire half is broken by numerous tidal pools 
and cuts in the rock. The intertidal zone on the northern side is of 
fine sand. A solid ledge of rock forms a northeast to southwest line 
across this half. 

The western half has a wide, sandy beach on the south, a narrow coarse 
rubble beach on the north, and a point of coarse coral rubble and sand curv- 
ing to the north at its western end. An area of the western half, measuring 
600 feet east to west, and less than 150 feet wide, is about 6 feet above 
sea level. Almost all of the island *s vegetation is confined to this area. 



I 




10. Aerial view of North Island, 5 June 1962. Official U.So Navy 
photograph. 



11. Map of North Island, May 1923. Redrawn from B.P. Bishop 
Museum map by Cmdr. S.W. King. 
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13. Map of Seal Island, May 1923. Redrawn from B,P, Bishop 
Museum map by Cmdr. S.W, King. 
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The dominant plant forms are vines and grasses. The central portion is 
fairly lush, giving way to a sparsely vegetated transition zone in coral 
rubble, and finally to beach sand. 

In 1923 this island, also named by Wetmore (ms.), was "elongate, 

600 yards long by 3OO yards wide, rising 15 feet above high tide, with 
a beach of- coral sand and a point of limestone rock in the east. The 
crest was covered with the bunch grass with much of the grayish leaved 
shrub." Figure 13 shows a sketch of Seal Island made at that time. 

Southeast Island 



Southeast Island (Fig. l4), the largest of the group, lies in the 
eastern corner of the atoll at 27°4 y* N x 175°48* W. It is nearly cut 
into two unequal portions by a seaward extension of the lagoon. The smaller 
western section is connected to the eastern section by a narrow sandbar on 
its northern sideA The entire island is 2,600 feet long east to west. 
Excluding a large ledge of reef rock along its southern side, the island 
has a maximum north to south width of 1,100 feet. It has a land area of 
34 acres. 

The western section has a kidney-shaped central area 700 by 400 feet 
on which grows a sparse flora of grasses, decumbent herbs, and vines. A 
low flat shelf, or ledge, of reef rock, supporting a thick growth of a 
succulent herb, extends eastward from the southeastern corner of this sec- 
tion, and partially along the southern side of the large eastern portion 
of the island. A steep, narrow beach extends around the western and 
northern perimeters of the western section. A U.S. Coast and Geodetic 
Survey marker placed at the northwestern corner of the island in 1937 was 
toppled into the water in I965 by erosion from the west. The larger 
eastern section is 1,800 feet from northeast to southwest, and is roughly 
triangular. There are up to three tidal pools, depending on tide and 
season, in the eastern half of this section; the depth of the brackish water 
rises and falls with the tide. The area in and around these pools is dom- 
inated by the succulent herb Sesuvium . 

To the west of the pools are patches of grasses and decumbent herbs, 
almost completely surrounded by a large area of introduced mustard plant. 
From this central vegetated area to the beaches is relatively open coral 
sand and rock rubble with a sparse and patchy flora. The extent of these 
patches varies with location and season. A few small Scaevola bushes grow 
along the southwestern edge and a narrow sandy beach surrounds the entire 
section. 

A 15 -foot-high steel frame tower near the lagoon side of the eastern 
section was built by U.S. Navy personnel in I961, but by 19^9 was badly 



^Although narrow and low, this sandbar has always been present. Bad 
storms from a northerly direction might, however, destroy it; north- 
westerly and northeasterly winds, on the other hand, would keep it intact. 




Aerial view of Southeast Island, 5 June I962; a small-boat 
channel through the reef occurs just out of view on the right. 
Official U.S. Navy photograph. 



15 . Map of Southeast Island, May 1923. Redrawn from B.P. Bishop 
Museum map by Cmdr. SoW„ King. 
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rusted and lacked the original wooden floor. Toward the middle of this 
section are two piles of rusting 55"gallon drums, and on the southwestern 
shore of the eastern portion is a large steel tank, the latter apparently 
washed up on the island by severe storms . 

There are little available data on early vegetative and physiographic 
changes on this, or any other, island of Pearl and Hermes Reef. There are 

apparently no notes from the ship wrecks of l822. Brooks (i860: 502) re- 

ported that *'the largest islands were covered with coarse grass and trees 
in May l859- Munro (19^2: 12) mentions an island "about a mile long, with 
some low vegetation" seen during his visit in I 89 I. The Tanager Expedition 
mapped the island (Fig. 15) and on 26 April 1923 Wetmore ^msT) recorded that; 

the island is elongate, about 90O-IOOO yards long by 
500 yards wide, rising 15 feet above high water. Along 
the western portion, the beach is of coral sand. Some- 
what west of the center there is a tiny, irregular lagoon. 

A band of blackened and eroded limestone forms the 

southern shore here and extends out in a broad hook to 
the eastward. The island rises between 10 and I 8 feet 
at the highest point. Two ridges are covered with clumps 
of bunch grass one to two feet tall, and a sprawling 
shrub with thick rounded hirsute leaves of grayish-green 
color [ S Planum ] is abundant. There is a low spot with 
blackish soil on the eastern portion of the north side 
that evidently holds water after rains. It was now dry. 

Near this we found remains of an old camp. Upright 
sticks had apparently been used to support shelters of 
canvas, and some rubbish, iron cans, etc., lay about. 

Indications were that it was a camp of Japanese, perhaps 
from a wrecked sampan. 

The physiography of the island has not changed significantly in the 
ho years since that description, but the vegetation has been considerably 
altered. There is no sign of the camp mentioned by Wetmore, though there 
are still traces of the brief stay of the mother-of-pearl oyster fisheries 
--some rotting timbers, rusty corrugated roofing, and a pile of oyster 
shells . 

In calm weather, small boats can safely land on the island *s southeast 
beach by way of a small-boat channel through the reef (see Fig. l4). The 
bottom near the beach in this area is coral-rock, not sand. 

Other Islands 

Bird Island (27°47' N x 175°50* W), Planetree Island^ {27°h7' N x 
175 °^9’ W), and Sand Island (27°^7* N x 175^52* W) are, though relatively 



^Probably refers to Scaevola . 

o 

Planetree Island was named by the crew of the U«,So Coast Guard buoy tender 
of that name in March 1964; it is not an official name recognized by the 
U.S. Board of Geographic Names. 
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constant in position, continually changing sandspits along the inner 
margin of the southern reef between Southeast and Grass Islands. Rice 
(ms., a) described them as "merely part of a three-mile chain of shifting 
sandspits just inside the south reef." On various aerial surveys in the 
fall and winter of 1956-57 and 1957-58 he found their number ranged from 
4 to 12. They are presently nowhere wider than 100 feet, and vary in 
length, depending on winds and tide, from 500 to 1,500 feet in an east 
to west direction. POBSP personnel found no vegetation on them. 

A narrow, ship channel (Fig. l6) exists between Sand and Bird Islands 
(see also Fig. 2); its minimum depth is only 2 fathoms. A small-boat 
channel (Fig. 17) occurs between Bird and Planetree Islands; its minimum 
depth is 1.5 fathoms. 



GEOLOGY 

Today Pearl and Hermes Reef is but a group of tiny islands surrounded 
by a coral rim protruding above the water in the Pacific Ocean northwest 
of the Main Hawaiian Islands. The atoll is a remnant of a summit in a 
2,000-mile range of volcanic mountains formed during the Tertiary Period. 
Erosion by wind, waves, and rain destroyed the volcanic domes, which in 
turn provided a suitable environment for the growth of coral. At equili- 
brium, a rim of coral remained, enclosing a lagoon on top of the peak 
(Stearns, I966: 217-219; Wiens, I962: 85-135)* 

Gravity investigations to find the magnetic center of each of the 
Northwestern Hawaiian Islands by Kroenke and Woollard (1965: 363) show a 
+276 mgal Bouguer anomaly value on the southeast reef at Southeast Island. 
Gravity gradient values increase, at an average rate of 5 nigal per mile 
southwestward, to +285 mgal at Kittery Island. These gravity contours 
indicate that the highest reading, or the atoll’s magnetic center, should 
be to the north and west of Kittery, with maximum Bouguer anomaly values 
possibly as high as +305 mgal. 

Reynolds (Anon., I868: 272) first noted that "Pearl and Hermes Reef, 
like Ocean [Kure] and Brooks [Midway] Islands has a coral wall above water 
at its N.W. extreme." The reefs of all three are open only on the extreme 
west side. These features, as Standen (1967: 27-28) points out, are con- 
sistent with the theory of Wiens (1959* 39"^0)^ "who contends that reef 
growth is best where wave action is most active. Here on the northeast 
sector of the reef the trade winds produce the most persistent wave activity 
the western side is in the lee of this activity. 

Standen (I967: 8, 87-89) points out that for the three northwestern- 
most Hawaiian Islands, which includes Pearl and Hermes, land distribution 
within the atoll is 99 percent in the southern half of the atoll. Further- 
more, he claims that land distribution is greatly affected by infrequent 
winter storms, with high winds from the northwest, and not by the normal 
suinmer northeast trade winds. He concludes that this land is in the. lee 
of such northwest winter winds, with their main axis perpendicular to the 
winds . 




l 6 . Aerial view of main ship channel between Sand and Bird 
Islands, 5 June 1962. Official U«S. Navy photograph. 



17. Aerial view of small-boat channel between Bird and Planetree 
Islands, 5 June I962. Official U.S. Navy photograph. 
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Standen (196?: 8O-86) believes that "the shapes of the permanent 
islands are mere magnifications of smaller sand bars, " and that "larger 
sections of land added... as sand spits during years with mild winters 
may become covered with vegetation and thus become part of the pemanent 
island." Because of the atoll’s large lagoon size, he suggests "that 
large [lagoon] waves breaking entirely over the small islets of Pearl and 
Hermes have hindered the growth of islands of substantial size." Standen 
further suggests that the small tidal lagoon in the depressed eastern 
section of Southeast Island may be an intermediate stage in the development 
of the island, and that eventually it will fill with debris and dry up. 
Similar dried areas are found at Green Island, Kure Atoll, and Eastern 
Island, Midway Atoll. 

Standen (I967: 7l) analyzed the beach sand and found it to be com- 
posed of broken coral and sea shells; he noted that 86 percent of the 
particles had a diameter of from 0.5 to 4.0 mm. POBSP observers found 
that the soils ranged from pure coral sand and gravel on the beaches, 
through coarse coral rock rubble to mixtures of coral sand and some humus 
in the vegetated areas. The atoll does not appear to have any phosphatic 
guano deposits (Hutchinson, 1950: 207). 

Bryan (1942: I98) mentions that brackish water can be obtained by 
digging shallow wells. The efforts of Galtsoff (1933: 13) to find a 
fresh water-bearing stratum at Southeast Island were fruitless, although 
he found the slight depression in the eastern section briefly retained 
fresh water after a rain. It did not remain because of the porosity of 
the ground. 

Galtsoff (1933: l4) found that the depth of the lagoon varies from 
1 to 104 feet, and at the western opening from 1 to 90 feet. Many small 
coral growths and reefs, all with a shallow central portion surrounded by a 
fringe of living coral, occur in the lagoon. Their center varies in depth 
from 3 to 8 feet and the bottom is covered with soft coral sand. The outer 
slope of the reefs supports living coral to a depth of 50 to 60 feet; past 
this depth coral growth is smothered by a very fine, sticky mud, with veiy 
few bottom organisms except foraminifera. 

Galtsoff (1933: l4) divided the lagoon into two sections on the basis 
of the prevailing character of the bottom; the central and northern parts 
are predominantly occupied by coral reefs, and the eastern and southern 
parts have predominantly sandy bottoms. 

Gross £t (1969: 17-21) reported that the shallow (<5 meters deep) 
sediment-built lagoon terrace (Galtsoff 's sandy bottom) occupies only l4 
percent of the total lagoon. They suggest that this lagoon terrace has 
built leeward from the windward reef (northeastern side) and is encroach- 
ing upon the deeper parts of the lagoon . 

Thorp (1936: 109-118) studied the lagoon bottom samples collected in 
1930 by Galtsoff. He found the four major constituents to be calcareous 
algae (48.5 percent), mollusks (I7 .8' percent), madreporarian corals (16.6 
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percent), and foraminifera (6.3 percent); the other organic groups, and 
minerals, silt, and clay contribute only 10.8 percent. A few volcanic 
rocks were mingled with the calcareous sediments. The larger of these 
fragments, Thorp believed, were derived from below the reef and show that 
the reef structure rests on a volcanic basement.^ 

Galtsoff (1933: 15) found the rocks in the northeastern section of the 
lagoon, several of which were 5 feet above water, to be of coral limestone, 
greatly resembling the fringing reef, but, as they were separated by several 
hundred yards, the formation suggested an elevation of the reef or minor 
changes in sea level during their formation. The outer reef is composed of 
large coral colonies and also solidified limestone rock.^ Spaces between 
and around the coral colonies are reinforced by lime deposited by the coraline 
algae, so that the entire structure is permeated and covered with a thick 
layer of lime. The reef is slightly above sea level, and is covered by bar- 
nacles in places. 

Galtsoff (1933: 20-25) obtained temperature and salinity data from 
22 July to 23 August 1930 (Fig. l8). His observations showed a gradual 
upward trend of surface water temperature from about 25° C. in July to about 
26 . 5 ° C. by the end of August; the extremes were 22,7° C. and 27*9° 0. The 
temperature at the bottom differed only slightly from that at the surface; 
it was usually less than one degree Centigrade cooler (the difference at 90 
feet was 1.6° Cc). In comparison, Galtsoff pointed out that at-sea tempera-^ 
tures taken near Midway, 90 miles to the west-northwest, over a 10-year 
period varied from l8° C. in March to 25.1° C. in September, and that 
Honolulu fluctuations were from 22.5° C. to 25.2° C. He recorded no appar- 
ent trend in lagoon salinity; readings varied from 35*6 to 36.6 parts per 
thousand, but were usually closer to 36.0. His salinity distribution 
suggested that ocean water enters the lagoon primarily through the opening 
on the northwestern corner of the reef and the boat channel on the south 
side. Thorp (1936: 115) interpreted Galtsoff* s data differently and wrote 
"apparently ocean water enters the lagoon principally through the southern 
boat channel and escapes through the open northwest side," Gross et al. 

( 1969 : 18 , 24) examined a photograph of the area taken 9 December 1965^from 
the Gemini VII spacecraft and noted distinct plumes of discolored, pre- 
sumably turbid, water flowing westward out of Pearl and Hermes Reef and 
Midway Atoll. They suggest that the turbidity of the escaping water may 
be caused by suspended, silt-sized particles being carried out of both 
atolls. This recent finding thus supports Thorp *s 1936 theory. 

Galtsoff ( 1933 : 24-25) reported that the tidal range is about two 
feet and that the tide sets north and south with a velocity of two knots. 

The direction of tidal currents at specific localities within the reef 
is complex, and depends upon the configuration of the reef. 



^Ladd, Tracey, and Gross (1957: 1088-1094) found a volcanic base on 
Midway using cone drillings. 

^Gross et al, ( 1969 : 22) found the carbon-l4 age of the emergent reef 
rocks at Midway to range from 1,230 + 25,0 to 2,420 + 300 years. 
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Chart showing distribution of temperature and salinity 
within the lagoon, July - August 1930 . Reproduced with per- 
mission from Galtsoff ( 1933 : figure 4 , opposite p. 24 ). 
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CLIMATE 

Climatic data for this area are available only from Midway Naval 
Station. There is no significant difference between the general weather 
conditions of the two areas. The following information is derived from 
a summary of the years 1953-1963 (Air Weather Service [MATS] Climatic 
Center USAF). 

The climate is marine, influenced by marine tropical or marine 
Pacific air masses depending upon the season. During the summer the 
Pacific High becomes dominant, with the ridge line extending across the 
Pacific north of Kure and Midway. This places the region under the in- 
fluence of easterlies with marine tropical and trade winds prevailing. 

During the winter, especially from November through January, the Aleutian 
Low moves southward over the North Pacific, displacing the Pacific High 
before it. The Kure-Midway region is then affected by either marine 
Pacific or marine tropical air, depending upon the intensity of the 
Aleutian Low and/or the Pacific High. 

The monthly temperature means for the 10-year period and the range 
of the maximum and minimum temperatures for each month are shown in 
Figure 19 . The temperature variation shown is indicative of a marine 
environment. The mean annual range is l6° F. From December through April 
the means are between 66° F. and 69° F., and during the remainder of the 
year between 70° F. and 8l° F., the warmest months being July, August, and 
September, and the coolest January, February, and April. A 37-degree 
difference exists between the absolute high of 89° F. and the absolute low 
of 52° F. 

Mean number of days with measurable precipitation and the mean monthly 
precipitation in inches are indicated in Figures 20 and 21. Rain or drizzle 
most frequently occur from July through February, and least frequently in 
May and June. The mean annual precipitation for the period is 42.59 inches, 
with a maximum of 5-07 inches occurring in January and August, and a mini- 
mum of 2.03 inches in November. A secondary high of 4.92 inches occurs in 
October. Combining amount of precipitation and days with measurable pre- 
cipitation shows May and June to be the driest months of the year. During 
the remaining months measurable rain falls on from 10 to 17 days. Thunder- 
stoms have been recorded in all months except Februa2y, March, and April 
but peak, activity seems to occur during August, September, and November. 

The annual average relative humidity is 76 percent, with a high monthly mean 
of 89 percent and a low of 62 percent. 

During the periods for which data are available, no tropical storm or 
typhoon passed through the area. Winter storms, however, are common, 
causing a noticeable increase in precipitation and winds, especially from 
September to December. 

Surface windspeeds and directions are shown in Figure 22. The pre- 
vailing wind direction 10 months of the year is easterly, and during 
December and January westerly. The annual mean windspeed is 10 knots, with 
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19 . Monthly temperature means and their maximum and minimum 

ranges for a 10-year period, 1953 to I 963 , at Midway Atoll. 
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20. Mean number of days with measurable precipitation for Mid 
way Atoll, 1953 to 1963 . 



21. Mean monthly precipitation in inches for Midway Atoll, 

1953 to 1963. 
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22. Wind direction and speed at Midway Atoll from 1953 to I963. 
Length of directional line indicates percent of observa- 
tions from that direction; fii"Mre at end of directional line 
is mean wind speed in knots. 
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a range of 5 knots. Maximum winds occur generally from the east from 
July through October, and from the west during the remainder of the year. 
From May through August peaks range from 35 to 4l knots and in the re- 
maining months from 42 to 55 knots. Peak gusts of 77 and 67 knots have 
been recorded in December and Januaiy, respectively. 

The mean tenths of total sky cover is fairly uniform throughout the 
year, ranging from a low of 5*3 in August to a high of 7.3 in March, The 
yearly mean is 6.2. The occiirrence of fog and haze is negligible, but 
highest in January and March. Minimum visibility caused by rain of less 
than 1 mile occurs rarely, most often from December through April. 



HISTORY 

The atoll derives its name from those of two English whaling vessels, 
the Pearl and the Hermes, which ran aground at nearly the same time on the 
then unknown reef during the night of 25 April 1822. No lives were lost 
and provisions and timber were salvaged and used to sustain the crews for 
two months during which they built a schooner from the salvaged timbers . 

Shortly before the crews were ready to launch their new schooner, named 
the Deliverance, another ship — the Thames — was saved from disaster on the 
reef. Captain Phillips of the Hermes was able to warn her captain in time. 
While most of the two crews were safely taken off the reef by the Thames, 

12 elected to sail the Deliverance into Honolulu (Hawaiian Mission Children’s 
Society Library, Missionary Letters; Bryan, 1942: 197). 

The next recorded visit was that of Captain Benjamin Morrell, Jr., 
from 8 to 10 July 1825, who wrote of seeing "pearl-oysters and biuche de 
mer" as well as green turtles, seal elephants and sea leopards (Morrell, 

1832 : 217 - 218 ). 

Twenty-five years later Albert G. Osbun, aboard the brig Rodolph , 
visited the atoll on 11 August I 850 in search of sea turtles. Captain 
Perry and three crewmen landed on a "small island not 1 mile in circumference." 
They found the island covered with grass and a vine; nesting birds, seals, 
one small turtle, fish, and shell were noted. After killing 10 or 12 seal 
for food, they departed (Kemble, I 966 ; 154-156). 

Captain John Paty of the Hawaiian schooner Manokawai stopped at Pearl 
and Hermes in May l857 to determine its position and map the islands (Paty, 
1857 : 2-3; Bryan, 1942: 197). In 1859 Captain N«C. Brooks sailed the 
Hawaiian bark Gambia there and on 5 July took possession, probably in the 
name of Hawaii; he reported 12 islands (see Fig. 3), 6 more than Captain 
Paty observed (Brooks, i860: 502-503; UpS. Nat. Archives, Frear to Sec. 

Interior Dept, letter of 30 April 1909? R.G. 48). U.S. Naval Hydrographic 
Office chart 4 (see Fig. 4) which resulted from the USS Lackawanna ’ s hydro- 
graphic observations in August I 867 , Captain William Reynolds commanding. 
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sho'ws the position of just five islands (U.S. Nat. Archives, Cartogr. Div., 
R.G« 37), not two as reported by Bryan (1937: 30; 1942: 197)- Reynolds 
also took possession of the atoll for the United States.! 

During the off season of sea otter hunting, the Japanese schooner 
Ada was charted by an American, George Mansfield, and his friends. They 
sailed from Yokahama, Japan, on 10 December l88l, bo\ind first for the 
Bonin Islands and thence to the Northwestern Hawaiians hoping for a cargo 
of fish, shark, turtle and b^che - de-mer . On 19 January l882 the Ada , com- 
manded by Harry Hardy, anchored off Pearl and Hermes Reef and in the next 
two days her crew of 17 killed 28 turtles and collected 54 beche - de - mer 
and 43 pounds of albatross down. The down was obtained by killing the 
chicks, dipping them in boiling water, and then stripping off the feathers; 
petrels, boobies, and frigates were treated in like fashion. The Ada 
visited the remaining islands down to French Frigate Shoals and stopped 
a second time at Midway in May I882 to reprovision before returning to 
Japan (Hornell, 1934: 426-432). 

On 6-7 July 1891, Henry C. Palmer and George C. Munro, who were 
employed by the Honorable Walter Rothschild of England, the former as his 
bird collector, anchored off the Reef on the refitted schooner Kaalokai . 
Captain F.D. Walker in command. They did not land because of "submerged 
coral patches and sandbars" but described the largest island and the birds 
sighted (Munro, 1942: 12). 

Sometime during the late l880*s or early l890*s John Cameron reported 
pitching a tent on Pearl and Hermes, but did not remain long (Farrell, 

1928 : 4i5). 

During this entire period there was little political interest in Pearl 
and Hermes Reef. In fact, its name was omitted in various official listings 
of the Hawaiian Islands (Galtsoff, 1933: 11-12). On 15 February 1894, 
however, an indenture was entered into between J.A. King, Minister of the 
Interior for the Provisional Hawaiian Government, and a Hawaiian company 
then known as The North Pacific Phosphate and Fertilizer Company,^ for the 



^The question of who possessed Pearl and Hermes was resolved when Hawaii 
became a United States territory on 30 April I9OO. The atoll became part 
of the State of Hawaii when the Territory of Hawaii was admitted as the 
50th State in the Union on 21 August 1959 (Pearcy, 1959; U.S. Dept, of 
State, 1965). Presently, the City and County of Honolulu hold jurisdic- 
tion over Pearl and Hermes Reef by virture of Section 1717 of Chapter 
118 in the Revised Laws of Hawaii dated I925 (Morris, 1934). 

2 

The name changed, to The Pacific Guano and Fertilizer Company in April 
1894, but until its sale in 1904 the only island worked appears to have 
been Laysan (Anon., 1939: 2-22). 
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lease of Morrell, Ocean, Pearl and Hermes Reef, Midway, and French Frigate 
Shoals for 25 years at $1.00 per year. This company, which had been bring- 
ing guano into Hawaii from Laysan since I 89 I (Anon., 1939’ 2-22), was 
granted the exclusive right to remove guano, phosphate, fertilizers and 
other material, a royalty of 50 cents for each ton to be paid to the 
Hawaiian government semi-annually (U.S. Hat. Archives, King - Glade and 
Hackfeld indenture dated 15 Feb. 189 ^, R.G. 126). 

Beginning in 1902, Japanese feather poachers visited the northwestern 
Hawaiian Islands and killed thousands of albatrosses but the extent of 
their poaching at Pearl and Hermes is not known. The USS Iroquois under 
Captain Niblack sailed past the atoll on 29 September 190^ and noted 
"wreckage. . .but no signs of human beings" (Wilder, 1905: 393) « Three 
Japanese were left there in July I 908 by a Japanese schooner; they were 
rescued in January I 909 by the schooner Florence Ward (Thrum, I 909 : 176). 

By Executive Order Ho. IOI 9 , Theodore Roosevelt made Pearl and Hennes a 
part of the Hawaiian Islands Reservation in February 1909^ placed it 
\inder the jurisdiction of the Bureau of Biological Survey, Department of 
Agriculture.^ 

During the years I 9 IO to I 916 the U.S. Revenue Cutter Thetis visited 
Pearl and Hermes numerous times, sometimes landing, other times merely 
sailing around it. After arresting Japanese plumage hunters at both Laysan 
and Lisianski on 17 and 20 January I 9 IO, Commander Jacobs proceeded to 
Pearl and Hermes but found "no evidence of it having been visited in 
recent times." On 2k December I 912 the Thetis returned and Commodore 
Salisbury visited "the sand islands inside the reef." In addition, Hawaii 
Governor W.F. Frear landed on one of the islands to take photographs (U.S. 
Hat. Archives, Thetis logs, R.G. 26). 

On 15 March 1913 ^ the Thetis landed Alfred M. Bailey and George Willett 
at the northern island. In September of the following year Carl Elschner, 
a chemical engineer, although unable to land on the southwest island, 
visited the northeast island and found it "overgrown with high grass which 
offers attractive breeding places for the numerous Terns and Boobies." 

He also observed other birds, seals, and turtles and made geological ob- 
servations (U.S. Hat. Archives, Thetis logs, R.G. 26; Elschner, 1915: 59“ 

60 ; Bailey, 1956: 30-31). 

In March 1915 and in February I 916 the Thetis checked the atoll for 
feather poachers but found none. During the latter visit, W.H. Munter 
reported birds, seals, turtles, and, on Southeast Island, rabbits. He 
also indicated that Southeast Island had "been recently visited by man; 
probably within a year and a half, judging by the conditions of the re- 
mains of a crude shelter that had been constructed on the north side of 
the island near its eastern end. They were Japanese fishermen most likely. 



^In 1940, 



the preserve was transferred to the Department of the Interior. 



29 



for the reason that the shelter was constructed from bamboo and thatched 
straw or grasses.. ..a number of upright poles was all that was left 
standing. . .[of ] the shelter” (U.S. Nat. Archives, Thetis logs, RoG. 26; 

Munter, ms.). 

During April and May I923, the Tanager Expedition visited the atoll 
to make scientific observations and collections for the Bureau of Biologi- 
cal Survey. The old Japanese ca.mp was noted. They also reported rabbits 
on Southeast. In May all but one rabbit were killed and several kinds of 
plants and trees were planted. Two new islands. Grass and Seal, were 
charted in the lagoon (Gregory, 1924; 20-21; Wetmore, ms.) and the results 
of the expedition's observations were incorporated into U.So Naval Hydro- 
graphic Office chart 4, revised August 1924 (see Fig. 5)* Marine life at 
Pearl and Hermes was again studied in I928 by Victor Pietschmann, a 
Bernice P. Bishop Museum fellow from Vienna (Bryan, 1942: I98). 

In May 1924 the USS Pelican , with Federal Game Warden Gerrit Wilder 
aboard, surveyed and photographed — with the aid of a seaplane — the atoll 
during its annual inspection. The north side of Southeast Island was 
determined to be the best place to land and beach seaplanes (U.S. Nat. 
Archives, Pelican log, R.G. 24; also USNHO corresp., R.Go 37). 

From 1926 to I93O fishing operations became important in the history 
of the Reef. The Lanikai Fishing Company, Ltd., operated during I926 and 
1927 but by December I928 had failed financially. Pearl oysters, which 
yield mother-of-pearl shell, had been discovered in May I928 by Captain 
William B. Anderson who commanded the schooner Lanikai for the Lanikai 
Fishing Company. Because of its financial difficulties, the company trans- 
ferred its rights to the pearl beds to Hawaiian Tuna Packers, Ltd., with 
the two companies annually to divide the net profits. Another company, 

Hawaiian Sea Products Company, meanwhile, was quickly organized and on 
3 December I928 filed an application with the Department of Agriculture 
for a permit to establish a fishing station and to erect buildings on Pearl 
and Hermes. Anderson became vice president of Hawaiian Sea Products, as 
well as its general field manager and captain of the newly acquired schooner 
Lanikai . Hawaiian Tuna Packers subsequently made application in February 
1929 to the Department of Agriculture for a license to develop the pearl 
beds (U.S. Nat. Archives, application of Hawaiian Sea Products Co. to USDA, 

3 Dec. 1928; and letter from Hawaiian Tuna Packers to Sec. of USDA, 13 Feb. 
1929, R.G. 22). 

The Department of Agriculture declined jurisdiction over the fisheries 
in waters adjacent to reefs and authority was given to the Governor of 
Hawaii to grant use and occupation permits for the fishing operations, pro- 
vided protection was accorded to wild animals and birds on the National 
Refuge (U.S. Nat. Archives, letter from R.W. Dunlap, Acting Sec. of USDA 
to E.C. Winston, Pres., Hawaiian Tuna Packers, 2 Mar. 1929; and copy of 
USDA Order signed by R.W. Dunlap, 15 May 1929; R.G. 22; memorandum on 
Administrative Control, 18 June I929, R.G. 126). The newly organized Hawaiian 
Sea Products Company received permission to erect buildings (Figs. 23 and 24) 
on Southeast Island and subsequently brought several tons of pearl shells to 
Honolulu. They later sold them to San Francisco and New York button manufac- 
turers (Bryan, 1942: I96). 




23. Fishing camp of the Hawaiian Sea Products Company at South- 
east Island, summer 1930. Photograph by P.S, Galtsoff. f 



24. One of three buildings at Southeast Island constructed by 

the Hawaiian Sea Products Company, summer 1930. Photograph 
by P.S. Galtsoff. 
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Because of the increased interest in the proposed establishment of 
a fishing station and cold storage plant and in the development of the 
pearl oyster beds, "the Territorial Government requested the U.S. Bureau 
of Fisheries to outline methods for [the] conservation and development" 
of the pearl oyster bottoms of the atoll* Acting on the Bureau* s advice, 
the Territorial Government passed an act in May 1929 making it unlawful 
to take pearl oysters in Hawaiian waters and appropriated money to make 
a survey of the pearl oyster fisheries in Hawaiian territorial waters 
(Bryan, 19^2: I 96 ). This survey, conducted from 15 July to 1 September 
1930 from the minesweeper USS Whippoorwill, Lt. M.M. Nelson Commanding 
Officer, under the direction of Paul S. Galtsoff of the Bureau of Fish- 
eries, spent 4 weeks at Pearl and Hermes. Galtsoff (1933 ^ ^7) recommended 
the prohibition of commercial fishing for at least 5 years and a resurvey 
of the atoll in 1935 - In addition, he suggested the establishment of a 
pearl oyster reserve for transplantation and cultivation only, the con- 
tinuation of biological studies on the oysters, and the encouragement of 
cultivation of pearl oysters in suitable habitats by private citizens. 

Some fishing activity continued at Pearl and Hermes from the schooner 
Lanikai, but by October 1931 the fishing base operated by Hawaiian Sea 
Products was abandoned and the Lanikai was to be laid off (U.S. Nat. Archives, 
letter from F.L. Earnshaw to G.P» Wilder, 28 Oct. 1931, R*G. 22). 

During the mid-1930*s regular inspection cruises, such as that of the 
USCGC Itasca in June 193^, were made to the Northwestern Hawaiians. In May 
1935 the USS Lark , taking part in U.S, Naval war games, anchored at Pearl 
and Hermes on 15 May; she departed the next day. A hydrographic survey of 

the atoll was made in April 1935 by the USS A voce t , in company with the USS 

Quail, Tanager and Oglala . This resulted in the production of a modern 
chart of the atoll, but because of the political turmoil in the Pacific 
it was not officially published as USNHO chart 56^7 until February 19^7- 
In October 1937, another U.S. Navy exercise involved the USS Swan at Pearl 

and Hermes (Figs. 25, 26, and 27). Her log for the 26th records that 12 

planes of Patrol Squadron 8 from French Frigate Shoals landed and tied up 
at temporary moorings in the lagoon; later in the day the planes returned 
to French Frigate. Ten planes of Patrol Squadron 4 also made a round trip 
visit from French Frigate Shoals that same day (U.S. Nat. Archives, Itasca 
log, R.G. 26 ; logs of the Avocet , Lark, and Swan, R.G, 24). 

Pearl and«Hermes was involved in World War II in 1942. Acting under 
CINEPAC 190251 ( 19251 ?), the USS Preble arrived on 19 April and at IOI 8 
hours fired 4 -inch batteries at the old fishing buildings on Southeast 
Island. With two U.S. Marine Corps VMF planes from Midway, they bombed 
and strafed the buildings; a subsequent landing party set them afire. All 
buildings were completely destroyed by l4o8 hours when the Preble departed 
for Midway. No evidence was found on the island of recent habitation or 
landing (U.S. Nat. Archives, Preble log, R.G. 24; U.S. Navy, Class. Oper. 
Archives, Preble war diary). 

In defense of Midway Island during May and June 1942, the oiler USS 
Kaloli, the civilian yacht Crystal , and the minesweeper USS Vireo were 
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25 . Drawing of U.S« Navy base camp at Southeast Island, drawn 
6 August 1936 . Official U.S« Navy photograph no, 80-CF- 
79797-3 in the U.S. National Archives. 



26 . Chart of tender anchorages, plane moorings, and base camp 
for U.S. Navy exercise, 1 October 1937* Official U.S. Navy 
photograph no. 8 O-CF -79797-^ in the U.S. National Archives. 





Aerial view of Southeast Island from 300 feet showing 
details of base camp, probably October 1937. Official U.S. 
Navy photograph no« 80-G*-ll878 in the U.S* National Archives 
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deployed to Pearl and Hermes Reefo The Vireo , Lt. James Co Legg command- 
ing, was the first to reach the carrier USS Yorktown on 5 June 19^2, after 
it was severely damaged during the Battle of Midway (Morison, 19^9* 93? 15^) • 

Personnel of the Pacific Ocean Fisheries Investigations (hereafter re- 
ferred to as POFI) visited the atoll five times between June 1950 and May 
1956. Aerial surveys were conducted in May 19^9 Alfred Bailey, during 
the 1950*s by AoF, Carr, J.W. Aldrich, K.W. Kenyon, and D.W. Rice (see 
Scientific Visits section). 

On 12 March I96I, David H. Woods ide and Raymond J. Kramer of the 
Division of Fish and Game of the State of Hawaii landed on Southeast Island 
and made general wildlife observations. They reported finding deep tracks 
made on the beach landing point by an amphibious tractor, as well as a 15- 
foot ”steel observation tower .. .several 55 gallon drimis, some apparently 
full of fuel... [and] hollow tile blocks." Subseq.uent investigation revealed 
these items had been left in i960 by LORAC, an amphibious military operation 
from Midway which occupied the island without permit. The nature of this 
project is \inknowno Also in I96I, personnel from another military project, 
HIRAN, which was engaged in plotting the exact location of Southeast, 

"landed by helicopter and camped for a few days" (HDFG, I961). 

Beginning in February I963 POBSP personnel made 12 trips to Pearl and 
Hermes Reef; BSFW personnel made 12 other trips. These are detailed in the 
Scientific Visits section. 



SCIENTIFIC VISITS 

Early information on the natural history of Pearl and Hermes Reef is 
available only from the reports made by various ships* captains who visited 
or were wrecked there. Even observations by scientists who visited the 
atoll prior to I923 were limited to a few hours. Such early observations 
were made by Munro (19^2: 12) and Palmer in July I89I5 Bailey, Fullaway 
and Willett (Bailey 1956: 30-32) in March 1913, Elschner (1915: 59“6?) in 
September 191^? and Munter (ms.) in February I916. 

The Tanager Expedition visited from 26 through 28 April and again from 
17 through 19 May in 1923 . Hydrographic charts were made of the atoll and 
two previously uncharted • islands were named. Collections were made of 
birds, mammals, insects, arachnids, plants, fish, and many varieties of 
marine invertebrates. In all, 21 species of birds including a mummified 
gull (Wetmore, ms.) were recorded, and the bird and mammal life was discussed 
by Wetmore (I925). Insects collected were reported in papers by Bryan ^ 
al . (1926), and Zimmerman (1948a, b, c, d). Eleven growing plant species 
and two represented in beach drift were discussed by Christophersen and 
Caimi (1931) • >^yriapods were mentioned by Attems (I938). The Crustacea 
were treated by Edmondson (1925), the Echinodermata by Fisher (1925), and 
H.L. Clark (I925) and A.H. Clark ( 194-9 )^ and the Foraminifera by Cushman 

(1925). 
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Collections of marine fauna were made between I927 and 1930 by 
Captain Anderson and his associates, by Victor Pietschmann in I928, and 
by Paul S. Galtsoff in I93O. Fish collections of the Tanager Expedition, 
as well as those of Anderson and Pietschmann, were treated by Pietschmann 
(1930 and 1938), Fowler and Ball (1925),1 and Fowler (1927, 1928, I93I, 

193^, and 19^9) • Echinoderms collected from I923 through 1930 were 
discussed by Holly (1932). Galtsoff (1933), who directed the studies of 
the pearl oyster fisheries in 1930, published identifications of several 
groups of marine invertebrates including Porifera, Coelenterata, Echino- 
dermata, Mollusca, and Crustacea, as well as fishes. His paper also 
discussed the oceanography of the lagoon and adjacent waters. 

An aerial seal survey was conducted by Alfred Bailey (1952: I6) in 
May 19^9* Additional seal data were taken by Vernon Brock, who visited 
the atoll on a POFI survey in June 1950; other POFI surveys were made in 
May 1951,^ January 1955, March 1956, and May 1956 (ikehara, 1953; June and 
Reintjes, 1953; POFI, 1950, 1951, 1955, 1956a, b). 

Southeast Island was visited briefly in March I96I by David H. Woods ide 
and Raymond J. Kramer of the Division of Fish and Game of the State of 
Hawaii (HDFG, I96I). They made general observations on the wildlife, estab- 
lished photographic stations, and set up refuge signs. In addition to these 
landings, several aerial surveys have been made by the following personnel 
of the Bureau of Sport Fisheries and Wildlife: John W. Aldrich in December 

1956; Karl W. Kenyon and Dale W. Rice in December 1956, January, April, and 
May 1957; and Dale W. Rice in October and January 1957, and January, April, 
May, and June 1958. Their observations were reported in three unpublished 
memoranda (Aldrich, Robbins, and Rice, ms.; Rice, ms. a and b) and papers 
on the monk seal (Kenyon and Rice, 1959; Rice, 1960a) and the albatrosses 
(Rice and Kenyon, I962) . An aerial turtle survey was conducted by Archie 
F. Carr (in litt.) in January 1962. 

POBSP personnel spent 52 days at Pearl and Hermes Reef on 12 separate 
trips beginning in February I963. BSFW and HDFG personnel were present on 
five of these. BSFW personnel spent at least an additional 43 days on 12 
other trips. Dates and islands visited for each trip are listed in Table 1. 
Personnel for these surveys, as well as all others, are presented in 
Appendix Table 1. 

POBSP and BSFW personnel banded thousands of birds and obtained many 
recaptures through I969. Wildlife population estimates and notes on breed- 
ing status are available from each trip; all islands were not visited on 
each trip and on some islands no nocturnal activities of the avifauna were 



^Tanager collection only. 

^he George Vanderbilt Pacific Eq.uatorial Expedition, concerned primarily 
with marine life, did not stop briefly at the Reef in 1951 as implied by 
Bailey (1952). 
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observed. All of the islands were mapped and color and black and white 
photographs were taken showing the appearance of each. Papers resulting 
from POBSP activities at Pearl and Hermes Reef were published by Amerson 
(1968); Amerson and Emerson (1971); Brennan (1965); Clapp and Woodward 
(1968); Kohls (1966); Kohls and Clifford (I967); Kohls, Sonnenshine, and 
Clifford (1965); Maa (I968); Sibley and McFarlane (I968); Standen (I967); 
Tsuda (1966); and Yocom (1965)# 

In all, 106 scientific publications and manuscripts have resulted 
from the various surveys to Pearl and Hemes Reef. An annotated list of 
these is presented in Appendix Table 2. 



VEGETATION 

Osbun first recorded vegetation in August l850; he noted an island 
"covered with coarse grass & a vine bearing prickly pod" (Kemble, I966: 

155). Brooks (i860: 500) next recorded vegetation in July l859; he found 
the largest islands covered with coarse grass and trees. Bitter (I9OO) 
identified two species — Eragrostis hawaiiensis r= variabilis ] , and Solanum 
laysanense [= nelsoni ]--from photographs taken by Walker in 1899* 

The vegetation was first detailed in a report by Christophersen and 
Caum (I93I: 15 “I6, 20-4 i), who discussed the 11 species of vascular plants 
found growing by the Tanager Expedition in April 1923 , and two species 
represented by seeds found in beach litter. More specimens were collected 
by Galtsoff in 1930. Photographs by Frear, Wetmore, and Galtsoff make it 
possible to reconstruct the vegetative history of the atoll in the present 
century. 

Vascular plant specimens were collected by Sibley in June I963 and by 
Long in September 1964; other POBSP personnel have taken notes and photo- 
graphs on most visits. The islands and their major vegetation associa- 
tions were mapped in March I965. Specimens have also been collected by 
Charles H. Lamoureux (date unknown) and Allen H. Young (August 1964) of 
the University of Hawaii, POBSP cooperators in botany. Lamoureux and Long 
prepared the basis for the annotated list of species presented in Appendix 
Table 3. Plant specimens may be found in the herbaria of the National Museum of 
Natural Histoiy (USNM), the Bernice P. Bishop Museum (BPBM), and the 
University of Hawaii (UH). 



Vascular Plants 



In all, 25 species of vascular plants, representing 17 families, have 
been recorded from 5 islands (Table 2 and Appendix Table 3)* One species, 
Sicyos caumii , is endemic (St. John, I97O: 448-451). The following dis- 
cussion of the flora is based on all previous botanical accounts, as well 
as the data of the POBSP. Wherever plant associations are discussed, the 
species are listed in the order of decreasing abundance. Islands are 
listed in alphabetical ordero 
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Table 2, Vascular plant distribution at Pearl and Hermes Reef 



Species 



Little 

Southeast North Grass Seal North 



Cynodon dactylon 


X 










Eragrostis variabilis 


X 


X 


X 


X 




Lepturus repens 


X 


X 


X 


X 


X 


Setaria verticellata 


X 




X 






Allium sp. 


X 










Cocos sp. 


X 










Pritchardia pacifica 


X 










Casuarina equisetifolia 


X 










Achyranthes splendens 




X 


X 


X 




Boerhavia repens 


X 


X 


X 


X 


X 


Sesuviiom portulaca strum 


X 






X 




Portulaca lute a 


X 


X 








Gapparis sandwichiana 








X 




Brassica campestris 


X 


X 








Coronopus didymus 


X 










Lepidium bidentatum 


X 


X 


X 


X 




Tribulus cistoides 


X 


X 


X 


X 


X 


Malvastrum coromandelianimi 


X 










Hibiscus tiliaceus 


X 










Tournefortia argent ea 




X 


X 




X 


Solamom nelsoni 


X 


X 


X 


X 




Solaniom nigrum 


X 




X 






Sicyos caumii 


X 


X 




X 




Scaevola taccada 


X 


X 


X 


X 




Sonchus oleraceus 


X 










Total 


22 


12 


11 


11 


k 



Grass Island 



Eleven species of vascular plants have been recorded from Grass Island 
(Table 2), Only a portion of the "western end, 2.6 acres, is vegetated (Fig. 
28). The interior of this vegetated portion is a dense patch of Solanum 
nelsoni about 400 feet long east to west, and 100 feet wide which grows to 
the height of a foot» Between the Solanum and the sandy beach is a sparsely 
vegetated area of Lepturus repens , Tribulus cistoides , Boerhavia repens , 
and S. nelsoni . About a dozen cliomps of Eragrostis variabilis grow among 
the Solanum o 



An April 1923 photograph by Wetmore shows primarily dense Eragrostis 
(Fig. 29 ). Wetmore (ms„) noted that ’’the crest of the island was covered 
with bunch grass and a few of the shrubs recorded on Southeast Island.” 
Eight species were recorded by Christophersen and Caum (l931i l5-l6)o The 
vegetation was dominated by Eragrostis , which was restricted to the central 
parts. Lepturus grew in a fringe around the Eragrostis . Two plants of 



i 
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Vegetation map of Grass Island, March 1965^ Redrawn from 
POBSP map by W.O. Wirtz, II, 




29*. Grass Island covered with dense Eragrostis , 27 April I923. 
Photograph by A«, Wetmore. 



30. Interior of Grass Island, 27 June I963. Laysan Albatross 
chicks (foreground) in area of Setaria , Boerhavia and 
Tribulus ; Great Frigatebirds nesting in Solanum . POBSP 
photograph by A»B. Amerson, Jr. 
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Achyranthes splendens were found. Boerhavia and Tribulus were present, 
but not abundant, and Lepidium o-waihiens e [ = bidentatuin 1 was rare. A few 
small Scaevola taccada and Tournefortia ar^entea bushes were present. 

Solanum laysanense [ = nelsoni 1 was present though not abundant. 

In 19635 the interior (Fig. 30) was covered by a dense mat of Solanum 
nelsoni . Lepturus formed a thick cover on the west end of the vegetated 
area, Lepidium was found along the southern side of the island, and Solanum 
nigrum was common. In all, 20 to 30 clumps of Eragrostis were found, and 
Boerhavia and Tribulus were widespread. Scattered clumps of Setaria 
verticellata were noted and there were no longer any plants of Scaevola 
or Achyranthes . In I965 the Setaria was not found and the number of 
Eragrostis clumps had been reduced to l4. 

The change from grasses to herbaceous creepers is, thus, well-documented. 
The vegetation change ha^ brought about a change in the bird nesting colony 
as well. For example, in April I923 the Great Frigatebird ( Fregata minor ) 
was not breeding (Wetmore, ms.); in recent years 300 to 350 Great Frigatebirds 
roost in the Solanum , and 75 to 100 nest there. 

Little Eorth Island 

Only four vascular plant species are known (Table 2); 0.5 acre is 
vegetated. The raised central portion, about 400 feet long north to south, 
presently supports a meager growth of one grass and two prostrate herbs 
(Fig. 31)- Lepturus repens is represented by several clumps, small seed- 
lings of Boerhavia repens were found, as were a few sprigs of Tribulus 
cistoides . Small Tournefortia argentea plants were noted in June 1963, 
but were not found in March I965. Three species were still present in 
August 1967 (Figs. 32 and 33). 

North Island 



Twelve species of vascular plants have been recorded (Table 2); 7*1 
acres are vegetated. The center of the island is presently dominated by a 
lush growth of Sicyos caumii (Fig. 34). Some Boerhavia repens and Tribulus 
cistoides also grow in this area. At the northern perimeter is a nearly 
solid growth of Solanum nelsoni . East of this growth is an area of mixed 
Tribulus . Boerhavia . and S. nelsoni . At the northeast corner is a nearly 
pure stand of Eragrostis variabilis about 100 by 200 feet. The remainder 
of the vegetated area is a sparse mixture of Lepidium bidentatum . S. nelsoni . 
Sicyos , Tribulus , and Boerhavia . except for a nearly pure stand of Lepidium 
along the western side. Plant density decreases from the interior to the 
beaches, and Lepidium is the last species to be found in the coral rubble 
closest to the beaches and part way south on the southern tip. Several 
stunted and nearly dead Tournefortia argentea bushes were found along the 
southwestern edge of the island in March I965. Several areas of Brassica 
campestris were found in August 1967* Other plants recorded in small numbers 
are Lepturus repens , Portulaca lutea , and Scaevola taccada . 



In March 1913 Willett (Bailey, 1956: 32) stated that "tussocks of 
bunch grass .. .covers [sic] the northern end of the island." Christophersen 
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Vegetation map of Little North Island 
from POBSP map by W,0. Wirtz, II. 



March I965. 



Redrawn 




32. Sparse vegetation at Little North Island, looking southeast 
(print reversed), 29 August 1967* POBSP photograph by C,A. 
Ely. 



33* Scant vegetation at Little North Island, looking northwest 

(print reversed); North Island in background, 29 August I967. 
POBSP photograph by C.A. Ely. 
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3 ^. Vegetation map of North Island, March I965. Redrawn from 
POBSP map by W.O, Wirtz, II, 
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and Caum (1931: 15 -l 6 ) report that the Tanager Expedition collected 
Achyranthes splendens and Tribulus in 1923. 

As there are only a few patches of grass at present, with several 
species of creepers dominating the flora, apparently this island has under- 
gone the same type of success ional changes as those on Grass and Southeast 
Islands. Seasonal changes also occur; the vegetation, in general, was more 
lush in August I 967 (Figs. 35 and 36 ) than in June I 963 (Figs. 37 and 38 ). 

Seal Island 



Eleven species of vascular plants have been recorded (Table 2); 2.5 
acres are vegetated. The central portion of the western half, about 6 OO 
feet east to west and 150 feet wide, contains most of the vegetation (Fig. 
39 ) • Th® interior of this vegetated area is primarily Sicyos caumii , 
Solanum nelsoni , and Eragrostis variabilis (Fig. 4o). Between the densely 
vegetated area and the beach is a transition zone of Tribulus cistoides , 
Boerhavia repens, Lepturus repens , and Eragrostis (Fig. 4l).~ Growth of all 
but the Eragrostis extends out among the beach rubble. One clump of 
Achyranthes splendens grows at the eastern border of this vegetated area. 
Small Sesuvium portulacastrum plants are scattered on the rocky ledges of 
the eastern half. 

In April 1923 Wetmore (ms.) noted that ’’the crest was covered with 
the bunch grass and much of the grayish leaved shrub” (Fig. 42). Christo- 
phersen and Caum (1931: I5“l6) reported 11 species in I 923 . Eragrostis 
and Lepturus were distributed indiscriminately (Fig. 43), Achyranthes was 
common, and Boerhavia and Tr ibulus were present. Large flourishing plants 
of Sicyos grew on the eastern half of the western section (see also St. 
John, I 97 O: 450 ). Solanum nelsoni was present, though not abundant, and 
Lepidium o-waihiense r= bidentatum 1 was rare. Sesuvium grew on the raised 
reef and low wet flats of the eastern portion. Capparis sandwichiana was 
scattered over much of the island except for beach and reef. A few small 
Scaevola taccada bushes were also found. 

The same 11 species were present in I 963 . Only one clump of Capparis 
and one Scaevola bush were found. Tribulus and Boerhavia were widespread, 
and Lepidium was common in the transition zone from bunchgrass to beach. 
There were fo to 50 climips of Eragrostis , Lepturus and Solanum nelsoni were 
common, and Sicyos was present. Sesuvium still occurred on the rocky and 
wet areas of the eastern portion. About five plants of Achyranthes were 
noted. 

Southeast Island 



Twenty-two vascular plants are known from Southeast Island (Table 2); 

27.2 acres are vegetated. The vegetation is presently dominated by 10 species, 
two of which were introduced (Fig. 44). Eighteen species, including an onion 
( Allium spc ) growing on the refuse heap which was eradicated in March 1963 ? 
have been found by the POBSP. 



36 . Creepers and a few patches of grass dominate the vegetation 
at North Island, from west -center looking east (print re- 
versed), 29 August 1967- POBSP photograph by C.A. Ely. 
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35 - Low vegetation at North Island, from west-center looking 
north (print reversed), 29 August 1967* POBSP photograph 
by C.A. Ely. 
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37. Extreme low vegetation at North Island, from west-center 
looking north, 24 June I963. POBSP photograph by A.B. 
Amerson, Jr. 



38. Extreme low vegetation at North Island, from west-center 
looking south, 24 June I963. POBSP photograph by A.B. 
Amerson, Jr. 
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Vegetation map of Seal Island, March I965 . Redrawn from 
POBSP map by WoO. Wirtz, II* 
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^0. Sicyos, Solanum , and Eragrostis cover the interior of Seal 
Island, view looking ^uth, ik March 196^; Laysan Albatross 
adults and chicks. POBSP photograph by A«B. Amerson, Jro 



^1. Transition zone of Tribulus, Boerhavia, L epturus . and 

Eragrostis between dense interior and beach at Seal Island, 
view looking southeast, 1^ March 196^. POBSP photograph 
by A.B. Amerson, Jr. 
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k2. Grasses and low shrubs cover the crest of Seal Island on 

27 April 1923; albatross chicks in foreground. Great Frigate- 
birds in flight. Photograph by A. Wetmore, 



i^-3. Seals and albatrosses among scattered clumps of grass at 
Seal Island, 27 April 19^3 . Photograph by A. Wetmore. 
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44, Vegetation map of Southeast Island, March 1965* 
from POBSP map by W.O. Wirtz, II. 



Redrawn 
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The central portion of the western section (Figs, 45 and 46) has a 
sparse vegetation of Solanum nelsoni , Coronopus didymus , Boerhavia repens , 
Tribulus cistoides , and Lepidium bidentatum . Several clumps of Eragrostis 
variabilis grow to a height of about three feet near the center of this area. 

The ledge of reef rock extending southeastward from the western section 
has a large patch of Sesuvium port ulaca strum in its interior. A patch of 
Sesuvium also grows on the reef rock extension at the southeastern corner 
of the eastern section. 

The area in and adjacent to the tidal pools in the eastern half of 
the eastern section is dominated by a lush growth of Sesuvium . West of 
these pools is a large area dominated by Coronopus . A large patch of 
Eragrostis and a smaller one of Cynodon dactylon , presumably introduced, 
grow adjacent to each other in the center of the Coronopus area. A few 
plants of Sonchus oleraceus and Solanum nigrum grow among the Cynodon and 
Coronopus . 

Surrounding the Coronopus area on the north and west is a steadily 
expanding area dominated by an introduced mustard, Brassica campestris . 

The area also has some Cynodon and some Sicyos caumii . From this central, 
heavily -vegetated area out to the beaches is a relatively open coral sand 
and rubble region with patches (Fig. 47) of Solanum nelsoni , Tribulus , 
Boerhavia , and Sicyos . The extent of these patches varies with location 
and season. Solanum nelsoni is especially dominant on the southern side 
and Tribulus on the north. Tribulus and Sicyos (Fig. 48) are mixed with 
Solanum nelsoni on the southern two-thirds, and Tribulus and Boerhavia 
are mixed with nelsoni on the northwestern side. A northern area 
dominated by Tribulus has one patch of pure Sicyos and a larger patch of 
Eragrostis . A second clump of this grass grows further east in the 
nelsoni-Tribulus - Sicyos association. Several very stunted Scaevola taccada 
bushes grow along the margin between the vegetated area and the beach on 
the southwestern and southern sides of the eastern section. 

Other plant species recorded in small numbers are Setaria vert ic ilia ta , 
evidently introduced in I 96 I (HDFG, I 96 I); Lepturus repens ; Portulaca lute a ; 
Malva strum coromandelianum ; and Casuarina epuisetifolia , introduced in 19o3> 
mostly dead in 1965 ? and absent Tn 19 S 9 * 

The photographs by Frear, taken in December 1912, indicate that the 
flora was chiefly tall bunchgrass, presumably Eragrostis (Fig. 50). 

Eleven years later, in April 1923? the photographs of Wetmore show the 
island to have a moderate, open cover of Eragrostis (Fig. 5l)* Sesuvium 
grew abundantly on the large reef rock ledge. The Tanager Expedition col- 
lected six species (Christophersen and Gaum, 1931: 15 -lo ) • Eragrostis and 
Lepturus were distributed indiscriminately on the island. Sesuvium grew on 
the reef rock areas and in the mud flats around the ponds at the eastern 
end of the island. Boerhavia was present, but not abundant, and Tribulus 
was present. Sicyos was represented by a few plants (see also St. John, 

1970 : 451 ). One seed each of Mucuna gigantea and M. urens was found on the 
beaches . 







45 . Laysan and Black-footed Albatrosses nesting among Solanum, 
Coronopus , Boerhavia , and Tribulus on western section at 
Southeast Island, view looking southwest, 13 March 1964; 
USCGC Planetree in left background . POBSP photograph by 
A. Be Amerson, Jr. 

46. Low vegetation on western section at Southeast Island, view 
looking southeast across interior toward reef-rock area, 

13 March 1964. POBSP photograph by AoB. Amerson, Jr. 






^7. Eragrostis , Coronopus , Tribulus , and Boerhavia growing in 
the west-central portion of the eastern section at South- 
east Island, view looking west, June 196?; Laysan Albatross 
adults and chicks and Sooty Tern adults; U.S. Navy-built 
tower in center background. POBSP photograph by RoL. Belong. 

48. Tribulus and Sicyos in the west-central portion of the 

eastern section of Southeast Island, 13 March 1964. POBSP 
photograph by A.B. Amerson, Jr. 
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49. Black Noddies roosting in stunted Scaevola bushes on the 
south shore of the western portion of the eastern section 
at Southeast Island, view looking northwest, 28-30 August 
1967. POBSP photograph by R.Bo Clapp. 





50. Tall bunchgrass, presumably Eragrostis , growing on the crest 
of Southeast Island, December 1912; Hawaiian Monk Seal fore- 
ground, Black-footed Albatross nesting below crest. Photo- 
graph by W.F. Frear courtesy of Virginia Frear Wild. 

51. Open cover of Eragrostis at Southeast Island, 26 April 1923 . 
Photograph by A . Wetmore . 
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In May 1923 the Tanager Expedition planted hau, Hibiscus tiliacea , 
and palm trees, Pritchardia pacif ica , and scattered seeds (Gregory, 1924; 

21; Wetmore, ms.)^ Though no record remains of what seeds were scattered, 
Wetmore has a list of the species given the expedition by the Territory 
of Hawaii and the Department of Agriculture for planting on the Reservation 
to replace vegetation destroyed by rabbits. With the exception of Scaevola 
none of the species on this list is presently growing on Southeast Island. 

Photographs taken by Galtsoff in 1930 show that the eastern section was 
primarily dense Eragrostls (Fig. 52) with some areas of Lepturus and Boer - 
havia . A photograph of the buildings of the pearl fisheries venture shows 
a Casuar ina about five feet tall, many plants of Sonchus . and an unidentifi- 
able composite which is apparently no longer present. One view of the 
western section (Fig. 53) shows a flora of scattered Boerhavia and very 
sparse Lepturus . Galfsoff (1933: l6) mentions the planting of Casuarina 
and Cocos sp. in I928, but further states that they were all dead or dying 
by 1930. 

Woods ide and Kramer (HDFG, I961) reported finding introduced Setaria 
verticillata in March 196I. Ironwood ( Casuarina ) trees were planted by the 
U.S. Navy sometime in I963 to increase the islands^ visibility from the 
ocean. As this was in violation of Refuge regulations, all trees which 
were not already dead were destroyed in 1964. Setaria was reintroduced 
with the ironwoods in I963 . 

A significant change has occurred in the flora since it was first 
described in I923 and 1930 (Figs. 5^ and 55)- Eragrostis has been reduced 
from the status of a major plant cover to one of insignificance. Only a 
few isolated clumps remain on the eastern section, which in 1930 was nearly 
solid grass. Possibly the major vegetation change occurred in late 1930 
when George Kaufman reported no live vegetation, only tall clumps of dead 
bunchgrass, after a severe storm (Fisher and Baldwin, 1945: 11 )• As 
information on plant succession in the Northwestern Hawaiian Islands is 
very limited, it is not known whether the floral change observed, from 
grasses to herbs and vines, is a result of natural succession or caused 
by some edaphic catastrophe. 

Other Islands 



POBSP and BSFW personnel found no plants on Bird, Kittery, Plane tree, 
or Sand Islands on visits between I963 and 1969? nor was vegetation listed 
for these islands in earlier reports (Wetmore, ms.; Galtsoff, 1933: 13-1^; 
Christophersen and Gaum, 1931: I5“l6, 20-4l). 



REPTILES 

Only one reptile --the Black Turtle of the Pacific ( Chelonia agassizi )-- 
has been recorded. Perhaps the Pacific Hawksbill Turtle ( Eretmochelys im - 
bricata ), an uncommon species in the Hawaiian Islands, has visited the atoll, 
but no substantiated record exists of its occurrence. Common and scientific 
names follow Carr (1972). 




52. Bureau of Fisheries personnel inspect Sooty Tern colony in 
dense Erap;rostis of the eastern section at Southeast Island, 
summer 1930. Photograph by PoS. Galtsoff. 



53 - Boerhavia and Lepturus growing on the western section at 
Southeast Island, view looking south, summer 1930. Photo- 
graph by P.S. Galtsoff. 





54. Creepers and low shrubs cover most of the eastern section at 
Southeast Island, view from U.S. Navy -built tower looking 
east, l4 March 1964. POBSP photograph by A.B. Amerson, Jr. 

55. Dense creepers, low shrubs, and some grasses cover most of 
the central portion of the eastern section at Southeast 
Island, view from tower looking east -northeast, l4 March 
1964 . POBSP photograph by A*Bo Amerson, Jr. 
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BLACK TURTLE Chelonia agasslzi 

Status 



Uncommon resident breeder; a few probably present year-round; 
frequents Little North, North, and Southeast Islands. Maximum recent 
POBSP and BSFW population estimate 55 in September I966. 

Observations 



Morrell (l832; 2l8) first recorded sea turtles in 1825; he wrote that 
"great numbers of green turtles are found on the sand-beaches, where they 
come to deposit their eggs." He further noted that "the hawk’s-bill turtle, 
also, sometimes visits this place, but in small numbers." Osbun (Kemble, 
1966: 155) in August 1850 caught one small sea turtle on the reef, but 
saw "no Turtle nor the signs of any" on shore. 

Turtles were next recorded in l857 by Paty (l857: 2-3) who wrote that 
the lagoon "seemed to abound with. .. turtle. " Two years later Brooks (i860: 
502) noted "plenty of .. .turtle, " and in I882 the crew of the Japanese 
schooner Ada killed 28 (Hornell, 193^: ^32). Turtles were also reported 
to be plentiful in I913 (Bailey, 1956; 30) and 19l4 (Elschner, 1915: 60). 
M\inter (ms.) noted eight on the beach in February I916. Wetmore (ms.), 
however, did not observe them in April 1923 . 

POBSP and BSFW personnel recorded turtles on most survey trips since 
early 1963* All turtle observations are summarized in Table 3 « 



Table 3 * Black Turtle observations at Pearl and Hermes Reef 

Population 



Date 


of Survey 


Island 


Estimate 


Breeding Status, Remarks, References 


1825 


8-11 July 


? 


great 

numbers 


On beaches; notes eggs (Morrell, 

1832: 218). 


1850 


11 Aug. 


Southeast? 


0 


Saw "no Turtle nor the signs of any" 
on the island but caught "one small 
Green Turtle on the reef" (Kemble, 

1966: 155). 


1857 


19-20 May 


? 


? 


Lagoon abounded with turtle (Paty, 

1857 : 2 - 3 ). 


1859 


5 July 


9 


? 


Plenty of turtle (Brooks, i 860 : 

502). 


1882 


19-21 Jan. 


? 


28 


Killed by crew of schooner Ada 
(Hornell, 193k; 432 ). 


1913 


15 Mar. 


North 


1 


Many large Green Turtles (Bailey, 



1956: 30). 



I 
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Table 3. (continued) 

Population 



Date 


of Survey 


Island 


Estimate 


Breeding Status, Remarks, References 


1914 


Sept. 


North 


? 


Good many turtles (Elschner, 1915 J 

60). 


1916 


4 Feb. 


Southeast 


8 


Hauled out on beach (Munter, ms.). 


1923 


26-28 Apr. 


9 


0 


Did not record turtles (Wetmore, 
ms.). 


1930 


22 July- 

23 Aug. 


9 


9 


Notes presence of large amount of 
algae (Codium) in turtle stomachs 
(Galtsoff, 1933: l6). 


1950 


27 June 


Southeast 


12 


Tagged (POFI, 1950). 


1956 


22 Mar. 


Southeast 


44 


Counted (pOFI, 1956a) . 




26 May 


Southeast 


3 


(POFI, 1956b). 




26 May 


North 


1 


Digging nest (POFI, 1956b). 


1957 


9 


Southeast 


20-50 


Basking on north beach (Parsons, 

1962: 69-70). 




9 


North 


10-20 


Basking on south beach (Parsons, 

1962: 69-70). 


1958 


9 


Southeast 


20-50 


Basking on north beach (Parsons, 

1962: 69-70). 




? 


North 


10-20 


Basking on south beach (Parsons, 

1962: 69-70). 


1961 


12 Mar. 


Southeast 


4 


Adults; copulation observed in 
shallow water; no sign of egg 
laying (HDFG, I961). 


1962 


* 

Jan. 


Bird and 
Sand 


30 


Seen from aerial survey; 8 9 bask- 
ing (Carr, in litt.). 


1963 


26 Feb.- 
8 Mar, 


Southeast 


15 


On beaches, mostly at night 
(POBSP, 1964d). 




6 Mar. 


North 


7 


On east beach cove (POBSP, 1964d). 



*Between l4 and 28 January. 
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Table 3 * (continued) 

Population 



Date 


of Survey 


Island Estimate 


Breeding Status, Remarks, References 


1963 


18-23, 

25 June 


Southeast 


20 


On beaches j mostly nocturnal (POBSP^ 

1963). 




23-25 June 


North 


9 


On beaches (POBSP, I963). 




23 , 25 June 


Little North 


2 


On beaches 5 1 15 " yearling caught 
(POBSP, 1963). 


1964 


13 -l 4 Mar. 


Southeast 


8 


Adults; 2 d* and 5 9 tagged (bSFW, 
1964 a; POBSP, 1964 b). 




16-19 Aug. 


Southeast 


12 


Nocturnally (POBSP, 1964 a). 




19-20 Aug. 


North 


10 


Nocturnally (POBSP, 1964 a). 




16 Sept. 


Southeast 


31 


Adults; 5 cT and l 4 $ tagged; nest 
pits, but no eggs (BSFW, 1964 b; 
POBSP, 1964 c). 




17 Sept. 


North 


2 


Small 2 * X 2 * turtles; 8-10 pits, 
no eggs, 13" mummified young 
(BSFW, 1964 b; POBSP, 1964 c). 




17 Sept. 


Little North 


2 


Adults; 1 9 on beach (BSFW, 1964 b). 


1965 


15-19 Maro 


Southeast 


12 


Counted on l 5 th (POBSP, 1965 b). 




17-18 Mar. 


North 


5 


Counted on 17 th; 1 mummified hatch- 
ling (POBSP, 1965b). 




21-22 Mar. 


Southeast 


5 


1 cT and 1 9 tagged; 1 recaptured 
(BSFW, 1965; POBSP, 1965a). 


1966 


1 Apr„ 


Southeast 


12 


3 cT and 6 9 tagged (BSFW, 1966a). 




20-26 Sept. 


Southeast 


50 


44 tagged, 6 recaptured (bSFW, 
1966b). 




22 Sept. 


North 


2 


Adults, 1 cT and 1 9 tagged (BSFW, 

1966b ) 0 




22 Sept. 


Little North 


3 


Adults, 2 cf and 1 ? tagged (BSFW, 

1966b). 


1967 


16-17 Mar. 


North 


9 


Counted on l 6 th (BSFW, 1967^). 
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Table 3 - (continued) 

Population 



Date 


of Survey 


Island 


Estimate 


Breeding Status, Remarks, References 


1967 


17 Marc 


Southeast 


8 


Counted (BSFN, 1967 d). 




21-23 Mar. 


Southeast 


17 


1 cT and 10 9 tagged; 1 cf and 5 9 
recaptured (BSFW, 1967a; POBSP, 
1967 d). 




28, 30 May- 
1 June 


Southeast 


5 


4 large, 1 small; copulation in 
water ( POBSP, 1967b). 




28-30 Aug. 


Southeast 


? 


Present (POBSP, 1967a). 




29-30 Aug. 


North 


3-5 


(POBSP, 1967a )o 




29 Aug. 


Little North 


1 


Counted (POBSP, 1967a). 




27-29 Sept. 


Southeast 


19 


3 cT and 1 9 tagged at dusk (BSFN, 

1967c). 


1968 


22-24 Mar. 


Southeast 


22 


10 tagged, 12 recaptured (BSFW, 
1968; POBSP, 1968). 


1969 


10-12 Feb. 


Southeast 


2 


Unknown sex (BSFW, 1969a). 




10-12 Feb. 


North 


11 


6 cf, 19, 4 unknown (BSFN, 1969a). 




10-12 Feb. 


Little North 


2 


Unknown sex (BSFN, 1969a). 




31 Mar.- 
2 Apr. 


Southeast 


11 


2 9 tagged, 9 recaptured (BSFN, 

1969b). 




31 Mar. 


North 


7 


5 cf and 2 9 tagged (BSFW, 1969b). 




31 Mar. 


Little North 


3 


1 cf and 2 9 tagged (BSFW, 1969b). 




26-31 May 


Southeast 


8 


2 tagged, 6 recaptured (BSFW, 

1969c). 




26 May 


North 


6 


Counted (BSFW, 1969c). 




10-19 Sept. 


Southeast 


27 


Counted on the 10 th; 3 cf and 9 9 
tagged; 3 cf, 3 9 and 2 unknown 
recaptured; 10 nest pits on west 
portion, no eggs (BSFW, 1969 d). 
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Annual Cycle 

Black Turtles have been observed in small numbers during most months 
of the year. Recent March population counts for the atoll range from 17 
to 21 . May and June counts range from ik to 31 , while September counts 
range from 35 to 55 - 

Although turtles have been observed copulating in March, May and June, 
no egg laying has been observed. Small numbers of egg pits were recorded 
in September, but no eggs were found by digging. Mummified hatchlings were 
found in March and September. Turtles on other Northwestern Hawaiian Is- 
lands lay their eggs in the summer months with young hatching by late 
summer and fall. 

Ecological Distribution 

Turtles are attracted to the atoll for food and for breeding purposes. 
Adults and yearlings feed on algae growing in the lagoon, Tsuda ( 1966 ; 39) 
recorded 39 species of marine benthic algae from the lagoon. At least one 
of these, Codium arabicum, is frequently used as food by adult sea turtles. 

Turtles are known only from Bird, Little North, North, Sand, and South- 
east Islands; nesting occurs solely on North and Southeast Islands. None 
has been observed on the other islands . 

Little North Island : Turtles have been recorded on six occasions 

(Tabl^ 3 ) « The population, regardless of month, was always low and ranged 
from 1 to 3 . 

North Island ; Turtles have been observed on I 6 surveys (Table 3). 
Population estimates have averaged 7 all H recent surveys, and have 
ranged from 2 to 11. The southeast beach cove area is popular day and night 
with basking turtles (Fig. 56). In September 1964, 8 to 10 turtle nest pits 
were noted but digging produced no eggs; a mummified 3 “inch hatchling was also 
found nearby. Another mummified hatchling was found in March I 965 . 

Southeast Island : Of the three islands frequented by turtles. Southeast 

is the preferred. Turtles have been recorded there on 24 surveys (Table 3)» 
Population estimates for I 7 recent surveys average 15. March estimates 
average 13, and range from 8 to 22, while September estimates average 27, 
and range from 13 to 50. This range is similar to the 20 to 50 range found 
during 1957 and 1958 by Kenyon and Rice (Parsons, I 962 : 69 - 7 O). 

Turtles are most frequently observed basking along the north lagoon 
beaches, especially on the east portion (Fig. 57). Turtles are usually 
present diurnally when a survey party arrives, but because of human activity 
(tagging of turtles and seals, and banding of birds) subsequently are present 
only nocturnally. Copulating pairs have been observed in offshore shallow 
waters in March, May and June; nest pits, but no eggs, have been found only 
in September. 




56 . The southeast beach-cove area at North Island is a popular 
place for sea turtles to bask in the sun, 29 August I967 
(print reversed). POBSP photograph by C.Ao Ely. 



57 * Black Turtle sun basking on north beach at Southeast Island, 
June 1967. POBSP photograph by R.L. Belong. 
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Other Islands : Carr (i^ litt . ) noted about 30 on Bird and Sand 

Islands in January I962. None has been observed there since. 

Tagging and Movement 

Since 1964 BSFW personnel have tagged at least 137 Black Turtles 
(Table 3) with numbered Monel metal tags, usually placed in the trailing 
edge of the right front flipper. Of these, 122 were used at Southeast, 

9 on North, and 6 on Little North Islands. Tagged individuals included 
28 males and 55 females. 

Of the 137j 46 were recaptured on Southeast Island (Table 3). In 
addition, two females tagged at Whale-Skate Island, French Frigate Shoals, 
some 600 miles to the southeast, were recaptured at Southeast Island. 

Another turtle tagged at Southeast Island was captured at Whale -Skate 
Island, French Frigate Shoals. These data are being fruther analyzed by 
BSFW personnel. 

Amerson (1971: 80) noted that the French Frigate Shoals turtle popu- 
lation is the largest in the Hawaiian Islands. Hendrickson (I969: 94) 
theorized that "a double population nests" there. He suggested that the 
extreme Northwestern Hawaiian Islands may be the feeding ground for one 
group and that the other migrates eastward to feeding grounds around the 
inhabited islands. Early tag analysis seems to verify this theo2y (see also 
Amerson, I97I: 9I-92) . 

Carr (1964: 51-52) in January 1962^found the Pearl and Hermes Reef and 
French Frigate Shoals turtle populations to be predominantly dark and high- 
shelled despite single light-colored, flat yearlings at each atoll. He was 
unable to determine whether these individuals were variants of the local 
dark stock or visitors from some distant, genetically different, population. 

Carr (1972: 24-26) uses the name Chelonia agassizi for the mid -Pacific 
turtles, thus separating them taxonomically from the Atlantic green turtle, 
Chelonia mydas . C. agassizi also occurs in the eastern Pacific and in parts 
of the Indian Ocean. Carr suggests that "with its range extending through 
so much territory, . o .the name ... surely covers a number of hitherto unnamed 
races." He also notes that "some Pacific colonies that are obviously not 
C. agassizi . . .have to be grouped with the Atlantic green turtle as C. mydas . " 



BIRDS 

Several sources were used in assumbling the common and scientific names 
of the birds occurring at Pearl and Hemes Reef. The names used in the 
American Ornithologists' Union's Check list of North American Birds , 1957^ 
5th edition, were followed for species occurring in North America. In the 



%ot August 1956 as noted by Amerson (1971: 61, 92, 34o). 
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interest of consistency, seabird names agree with those which appear 
in Watson *s Smithsonian Identification Manual; Seabirds of the Tropical 
Atlantic Ocean , and King’s Smithsonian Identification Manual: Seabirds 

of the Tropical Pacific Ocean . Taxonomic order follows that of Peter’s 
Check-list of Birds of the World s volumes I, II, and III, with the ex- 
ception of the Procellariiformes, which follow Alexander et ( 1965 ), 
the Anserformes, which follow Delacour (195^> 1959)? and the Charadrii- 
formes, which follow Bock (1958). 

Introduction 



The 37 bird species recorded belong to 6 orders, l4 families, and 
27 genera. In the following checklist, resident birds are unmarked, non- 
resident birds are marked with an *, and birds introduced by man are 
marked with a 



Order Procellariiformes 
Family Diomedeidae 

Diomedea nigripes 
Diomedea immutabilis 
Family Procellariidae 

Pterodroma hypoleuca 
Bulweria bulwerii 
Puffinus pacificus 
Puffinus nativitatus 
Family Hydro bat idae 

Oceanodroma tristrami 



Order Pelecaniformes 

Family Phaethontidae 

Phaethon rubricauda 
Family Sulidae 

Sula dactylatra 
Sula sula 
Sula leucogaster 
Family Fregatidae 
Fregata minor 



Order Anseriformes 
Family Anatidae 

Anas acuta- x- ^ 
Anas laysanensis ^ 



Order Gruiformes 

Family Rallidae „ 

Porzanula palmeri ^ 



Order Charadriiformes 

Family Charadriidae 

Pluvialis dominica* 



Black-footed Albatross 
Laysan Albatross 

Bonin Petrel 
Bulwer’s Petrel 
Wedge-tailed Shearwater 
Christmas Shearwater 

Sooty Storm Petrel 



Red-tailed Tropicbird 

Blue -faced Booby 
Red -footed Booby 
Brown Booby 

Great Frigatebird 



Pintail 
Laysan Teal 



Laysan Rail 



Golden Plover 
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Family Scolopacidae 

Numenius tahitiensis- x- 
Heteroscelus incanm* 
Arenaria interpres^ 

Cape 11a sp.* 

Calidris canutus* 
Crocethia alba^ 

Erolia acuminata^ 

Erolia alpina^ 
Philomachus pugnax- ^ 
Family Phalaropodidae 

Phalaropus fulicarius^ 
Family Laridae 

Larus delawarensis^ 
Larus argentatus vegae ^ 
Larus glaucescens- x- 
Rissa tridactyla^ 

Sterna lunata 
Sterna fuscata 
Anous stolidus 
Anous tenuirostris 
Gygis alba 
Family Ale idea 

Fratercula corniculata^ 

Order Passeriformes 

Family Drepaniidae 

Psittirostrg, cantans 
cantans^ 



Bristle “thighed Curlew 
Wandering Tattler 
Ruddy Turnstone 
Snipe species 
Knot 

Sanderling 

Sharp “tailed Sandpiper 

Dunlin 

Ruff 

Red Phalarope 

Ring “billed Gull 
Herring Gull 
Glaucous -winged Gull 
Black-legged Kittiwake 
Gray-backed Tern 
Sooty Tern 
Brown Noddy 
Black Noddy 
White Tern 

Horned Puffin 



Lays an Finch 



There are 17 species of resident seabirds, 5 regular migrant shore- 
birds, and 15 vagrant, accidental, and introduced birds. 

Resident Seabirds 



The 17 resident seabird species belong to 7 families — Diomedeidae, 
Procellar iidae. Hydrobat idae, Phaethontidae, Sulidae, Fregatidae, and 
Laridae . 

These species all breed in the Hawaiian Islands. The Laysan Albatross 
breeds solely in the Hawaiian Islands. The Black-footed Albatross, Bonin 
Petrel, and Sooty Storm Petrel breed only in the Hawaiian and Bonin -Volcano 
Islands. The remaining species — Bulwer*s Petrel, Wedge-tailed Shearwater, 
Christmas Shearwater, Red-tailed Tropiebird, Blue-faced Booby, Red-footed 
Booby, Brown Booby, Great Frigatebird, Gray-backed Tern, Sooty Tern, Brown 
Noddy, Black Noddy, and White Tern- -breed in the Hawaiian Islands and other 
parts of the tropical Pacific. 
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Migrant Shorebirds 

Although over 30 sho rebird species have been recorded ^rom the 
Northwestern Hawaiian Islands (Bryan, 1958 ; Udvardy, I96I; Clapp, I968; 
Clapp and Woodward, I968; unpubl. POBSP data), only Golden Plover, 
Bristle-thighed Curlew, Wandering Tattler, Ruddy Turnstone, and 
Sanderling are considered regular migrants. They breed during the sum- 
mer in the Northern Hemisphere and migrate south for the winter; some 
use Pearl and Hermes for a ’’wintering ground.” 

Vagrant, Accidental, and Introduced Birds 

Fifteen species have been recorded, including four accidental gull 
species — Ring -billed. Herring, Glaucous -winged, and Black-legged Kittiwake. 
In general. Glaucous -winged Gulls breed in the area surrounding the extreme 
North Pacific, while Black-legged Kittiwakes breed circumpolarly in the 
Northern Hemisphere. The Herring Gull subspecies breeds in Siberia and 
the Ring-billed Gulls breed throughout most of northern North America. 

One vagrant alcid species. Horned Puffin, has been recorded. This 
species breeds in the area surrounding the extreme North Pacific. 

Six shorebird species — Snipe species. Knot, Sharp-tailed Sandpiper, 
Dunlin, Ruff, and Red Phalarope — are accidental visitors. The tidal pools 
on Southeast Island and the proximity to Midway Atoll, with its fresh-water 
puddles and large land area, may attract accidental shorebirds. 

The three introduced species all come from Laysan Island. The Laysan 
Rail, introduced in I928, and the Laysan Teal, introduced in 1967? did not 
survive for long, but the Laysan Finch, also introduced in I967, has sur- 
vived and is breeding very successfully. 

One accidental duck species, the Pintail, has been recorded. This 
species is a fairly regular migrant to the Main Hawaiian Islands which 
occasionally migrates to the Northwestern Hawaiian Islands. 

The shallow waters around Pearl and Hermes Reef offer an excellent 
feeding area for many seabirds, those which use, or breed on, the atoll 
as well as those which seldom occur there. The latter group includes both 
species which breed in the Hawaiian area (i.e.. White-tailed Tropicbird) 
and pelagic birds which breed in other areas of the Pacific and migrate 
into or through the area during their non-breeding season. King (1967) 
records 50 seabird species classified as regular migrants, rare migrants, 
or vagrants to the Hawaiian area. Normally all of these birds stay at 
sea, but, because of sickness or bad weather, any could alight on the 
islands; none has been recorded at Pearl and Hemes to date. 

Annual Cycles 

Among the bird species annual population cycles and annual breeding 
cycles vary. These variations are discussed below. 
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Seabird Breeding Cycles 

Seabirds breed here during all seasons of the year (Fig. 58). Most 
have distinct breeding periods; some have extended breeding cycles. The 
17 breeding seabird species are grouped, based on maximum breeding periods, 
as follows: 4 are winter and spring breeders, 11 are spring and siommer 

breeders, and 2 are summar and fall breeders; none is a fall and winter 
breeder (Table 4). Of these, the cycles of only six agree with those 
suggested by Richardson (1957: 30). 

Winter and Spring Breeders ; The four species are procellariiforms. 

The Black-footed and Laysan Albatrosses commence to nest in late fall, 
and the Sooty Storm Petrel and Bonin Petrel conanence in early and mid- 
winter, respectively. The Albatrosses have usually fledged by late July. 
Sooty Storm Petrel and Bonin Petrel fledge in late spring and early sum- 
mer, respectively. 

Spring and Summer Breeders ; Of the 11 species, 1 is a procellariiform, 
5 are pelecaniforms, and 5 are charadriif orms . Six species (55 percent), 
the Christinas Shearwater, Red-tailed Tropicbird, Gray-backed Tern, Sooty 
Tern, Black Roddy, and White Tern, commence laying during the spring 
months. Individual birds of the remaining five species (45 percent) start 
laying during the winter months; the Brown Roddy as early as December, 
the Red-footed and Brown Boobies in early January, and the Blue -faced 
Booby and Great Frigatebird in February. All young usually commence 
fledging in the summer and continue into the fall. Fledging of the Christ- 
mas Sheai-water, Sooty Tern, and probably White Tern extends into early fall 
of the Red-tailed Tropicbird, Blue-faced Booby, Red-footed Booby, Great 
Frigatebird, Gray-backed Tern, Brown Roddy, and Black Roddy into late fall; 
and of the Brown Booby even into early winter. 

Summer and Fall Breeders ; Two procellar iifoms, Bulwer’s Petrel and 
Wedge -tailed Shearwater, start laying in early summer and usually finish 
fledging by mid- or late faHo 

Fall and Winter Breeders ; Although no fall -winter breeders are known, 
virtually no late fall and early winter visits have been made. The Black 
Roddy, a fall -winter breeder on other Rorthwestern Hawaiian Islands, may 
breed during this period. 

Although all breeding seabird species have a breeding peak, four, 
the Blue -faced Booby, Red-footed Booby, Brown Booby, and Brown Roddy, have 
an extended breeding season with egg laying extending over three seasons. 

Land Bird Breeding Cycles 

The introduced Laysan Finch appears to have a winter and spring breed- 
ing cycle. Eggs and young are now known from February to May. Because of 
its recent introduction, however, the cycle may be erratic « The unsuccess- 
fully introduced Laysan Teal did not survive long enough to establish an 
annual breeding cycle » One pair, however, attempted to nest in mid-fall. 



Black-faated Albatross 



Laysan Albatross 
Banin Petrel 
Bulwers Petrel 
Wedge-tailed Shearwater 
Christmas Shearwater 
Saaty Storm Petrel 
Red -tailed Trapicbird 
Blue-faced Baoby 
Red -footed Booby 
Brown Baoby 
Great Frigatebird 
Gray-backed Tern 
Saaty Tern 
Brawn Noddy 
Black Noddy 
White Tern 
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58. Breeding cycles of seabirds at Pearl and Hermes Reef; stip- 
pled areas represent eggs, barred areas young, and black 
dots non-breeding birds. 
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Table 4. Maximum breeding periods of Pearl and Hermes Reef resident 
seabirds 



Winter-Spring Spring -Summer Summer -Fa 11 Fall-Winter 



Black-footed Alba- 
tross 

Laysan Albatross 
Bonin Petrel 
Sooty Storm Petrel 



Christmas Shear- Bulwarks Petrel None 

water^ Wedge -tailed 

Red-tailed Tropic- Shearwater- 
bird* 

Blue -faced Booby* 

Red-footed Booby* 

Brown Booby 
Great Frigatebird* 

Gray -backed Tern* 

Sooty Tern* 

Brown Noddy 
Black Noddy 
White Tern 



*Breeding period agrees with that suggested by Richardson (1957: 30). 



Population Cycles 

Perusal of the subsequent species accounts and inspection of Figure 
58 and Table 5 reveal that many resident and non-resident species leave 
the atoll during part of each year. Even those that stay year-round have 
a population buildup sometime during the year. 

Resident Species : Of the resident seabird breeding species, 7 remain 

on the atoll year round: Blue-faced Booby, Red-footed Booby, Brown Booby, 

Great Frigatebird, Brown Noddy, Black Noddy, and probably White Tern. 

Their populations decrease during the non-breeding seasons in the late 
fall and early winter. 

The 10 resident seabird breeding species which do not stay on the atoll 
year-round leave just before or just after their young fledge. Some remain 
at sea in the general area of the Hawaiian Islands; others leave the area 
entirely and migrate to distant areas. The Black-footed Albatross, Laysan 
Albatross, Bonin Petrel, Red-tailed Tropicbird, and Gray -backed Tern are 
only away for two to three months. The Bulwer’s Petrel, Wedge-tailed Shear- 
water, Christmas Shearwater, Sooty Storm Petrel, and Sooty Tern spend from 
4 to 7 months away (Fig. 58). 

Non-resident Species : The monthly occurrence of the I 7 non-residents -- 

regular migrant shorebirds, and vagrant and accidental species — is pre- 
sented in Table 5# Some species occur year-round, while others occiir 
infrequently. 
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The five regular migrant shorebird species are known from all seasons 
of the year. The six shorebirds classed as accidentals and vagrants are 
found irregularly during the year. The four gulls and the alcid are known 
from late winter or spring months. The accidental duck is known only from 
September. 

Introduced Birds ; Of the three introduced bird species, only the Laysan 
Finch remains. It is found year-round on the atoll. 



Table 5 - Monthly occurrence of the non-resident birds at Pearl and Hermes 
Reef * 



Species 


February 


March 


Pintail 
Golden Plover 


X 


X 


Bristle-thighed 

Curlew 


X 


X 


Wandering Tattler 


X 


X 


Ruddy Turnstone 


X 


X 


Snipe species 




X 


Knot 




X 


Sanderling 


X 


X 


Sharp-tailed Sand- 
piper 
Dunlin 




X 


Ruff 

Red Phalarope 




X 


Ring -billed Gull 




X 


Herring Gull 


X 


X 


Glaucous -winged 
Gull 


X 


X 


Black-legged Kitti- 
wake 




X 


Horned Puffin 




X 



April 


May 


June 


1 

August 


September 










X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 



X X 

X 
X 



X 



*No ground observations January, July, October, November, and December. 

X = birds found alive, X = birds found dead. 

Ecological Distribution Within the Atoll 

Suitable habitat for bird species varies on the islands. The nine 
named islands differ slightly in size, height, soil, vegetation, fresh- 
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water supply, and degree of human disturbance « Major differences in avi- 
faunal distribution are found between vegetated and non-vegetated islands 
(Table 6). 

The major islands — Grass, North, Seal, and Southeast--are all rather 
large and well -vegetated. All bird species are known from at least one. 
Southeast Island, with the greatest number of recorded species and the 
highest population count, is the largest island in the atoll, with 3^ 
acres; it has more vegetation, tidal pools, and a larger rocky seaward 
ledge than the other islands. It is the only island that has been 
affected by human habitation. Grass, North, and Seal Islands vary 
slightly in size (10 to l6 acres); Grass and Seal have rocky portions. 
Seal has a tidal pool, and North has more vegetation than the other two. 

The remaining five low, sandy islands have little or no vegetation; 
only 17 bird species have been recorded on them. Little North Island 
supports four plant species, but is not large, while Kittery Island is 
large but has no vegetation; Bird Island has no vegetation but is usually 
above high tide. Sand and Planetree are vegetationless, low, and awash 
at high tide. 

Resident Seabirds 



Only three of the 17 breeding species nest on both vegetated and non- 
vegetated islands; none nests exclusively on the non-vegetated islands 
(Table 6). 

Migrant Shorebirds 



The regular migrant shorebirds are all known from the four major 
islands and all except the Bristle-thighed Curlew have been recorded on 
two or more of the five lesser islands (Table 6). 

Vagrant, Accidental, and Introduced Birds 

All four gull species are known from Southeast, two are known from 
Little North and one each from Grass, Kittery, North and Seal. The alcid 
is known from Grass and North. The six accidental shorebirds were all 
observed at Southeast. The accidental duck species was also recorded at 
Southeast. Both the accidental shorebirds and the duck were probably 
attracted to Southeast because of its central tidal pools. 

Of the birds introduced to Southeast, only the Laysan Finch remains. 
It presently breeds there and has been observed at Grass. 

Island Accounts 



Avifaunal components are discussed in the following section. Islands 
are listed alphabetically. 
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Table 6. Status of the birds on Pearl and Hermes Reef 



Non-vegetated 



Species 



Vegetated 



South- Little- Plane - 

east Grass North Seal North Kittery Bird Sand tree 



Black-footed Albatross B 

Laysan Albatross B 

Bonin Petrel B 

Bulwer * s Petrel B 

Wedge-tailed Shearwater B 

Christmas Shearwater B 

Sooty Storm Petrel B 

Red-tailed Tropicbird B 

Blue -faced Booby B 

Red-footed Booby B 

Brown Booby B 

Great Frigatebird B 

Pintail A 

Laysan Teal IB 

Laysan Rail i 

Golden Plover P 

Bristle-thighed Curlew P 

Wandering Tattler P 

Ruddy Turnstone P 

Snipe sp. A 

Knot A 

Sanderling P 

Sharp-tailed Sandpiper A 

Dunlin A 

Ruff A 

Red Phalarope A 

Ring -billed Gull A 

Herring Gull A 

Glaucous -winged Gull A 

Black-legged Kittiwake A 

Gray -backed Tern B 

Sooty Tern B 

Brown Noddy B 

Black Noddy B 

White Tern B 

Horned Puffin 

Laysan Finch IB 



B 

B 

B 

B 

P 

B 

B 

B 

P 

B 



P 

P 

P 

P 



P 



A 

B 

0 

B 

bP 

P 

A 

I* 



Total Species 36 23 

Breeding Species I9 11 



B 

B 

bP 

B 

P 

B 

B 

B 

B 

P 

B 



P 

P 

P 

P 



P 



A 

0 

0 

B 

B 

P 

A 



23 

11 



B B 

B B 

B 

B 

B 

B 0 

B B 

P 
P 
bp 

I* 

P P 

P 

P P 

P P 



P P 



A 

A A 

B 

B 

B 0 

bP 

P P 



22 12 
12 3 



B B 

B B 



B B P P 

P 

P 

P 

P P 

P P P P 

P 

A 

P P 

P P 

p P p 

12 7 ^ 3 

3300 



B = Breeding; P = Present; 0 = Overflier; A = Accidental; I = Introduced. 
Capital letters indicate status I96O-I969; lower case letters indicate 
status 1891 -1959^ if* different than present. 

*Occurrence by natural dispersal from Southeast. 
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Bird Island 



Seven bird species have been recorded (Table 7)« The absence of 
species records prior to 1935 and the low population and breeding numbers 
recorded since are due primarily to the island’s small size and its lack 
of vegetation. This sandy island is low and during extremely bad weather 
its location is such that wave action could destroy nests. 

Recent total daytime populations (breeders h8y non-breeders 5) are 
small; populations probably increase at night. 

Th.e three species — Black-footed Albatross, Laysan Albatross, and 
Blue-faced Booby — presently nesting nest on the raised central portion. 
The Black Noddy was observed roosting in 1957 by Rice (ms. a); the Gray- 
backed Tern was observed there in recent years. 

Low numbers of Wandering Tattlers and Ruddy Turnstones have been re- 
corded on the beaches. No other shorebird species have been recorded. 

Grass Island 



Twenty-three species have been observed (Table 8). The sudden decrease 
in the number of species between 1935 and 1959 reflects a decrease in number 
of obseirvations rather than a change in the bird life. 

Recent total maximum populations on Grass are greater than on Seal, but 
not as large as on Southeast and North. The Black-footed Albatross, Laysan 
Albatross, Wedge-tailed Shearwater, and Brown Noddy, in that order, are the 
most numerous breeding species. The Black Noddy, which nested prior to 
1935 j bas the largest population of any present-day non-breeding species. 

The 11 breeding species nest on all portions of Grass. The Black-footed 
Albatross and Blue -faced Booby are found mainly along the upper beach crest 
and on the perimeter of the vegetated west portion (Fig. 59)- The Laysan 
Albatross nests mainly on the bare spots in the vegetated portion. Burrows 
of Bonin Petrels and Wedge -tailed Shearwaters can be found only in the 
vegetated portion. Red-tailed Tropicbirds nest under thick vegetation, 
especially Eragrostis . Red-footed Boobies and Great Frigatebirds nest on 
the dense Solanum (Fig. 6o). The Gray-backed Terns and Brown Noddies nest 
on the ground in areas of low vegetation. The Black Noddy, which nested 
formerly, now only roosts on the vegetated portion. Most non-nesting in- 
dividuals of breeding species roost very close to their nesting counterparts. 

Sooty Storm Petrels roost only in the vegetated area; Brown Boobies 
roost on the beach. Sooty Terns and White Terns occasionally fly over the 
island; the latter species has roosted on the rocks of the nearby reef. 

The five species of regular migrant shorebirds occur over most of the 
island. The Golden Plover, Ruddy Turnstone, and Sanderling are most 
frequently seen on the beaches. The Bristle -thighed Curlew and Wandering 
Tattler may also be found on the east reef rock extension. 
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Ruddy Turnstone P P 100 Beaches. 



Status Maximum Population 

pre 1935- i960- Non- 

Species 1935 1959 1969 Breeding breeding Habitat 





59 - Wirtz (l.) and Stadel (r.) count Black-footed Albatross chicks 
along the upper beach crest and on the perimeter of the vege- 
tated west portion at Grass Island, June I 967 ; Hawaiian Monk 
Seals in foreground. POBSP photograph by R.L. DeLong, 



60 . Great Frigatebirds (1.) and a Red-footed Booby [v.) nesting 
in low-growing Solanum at Grass Island, l4 March 1964, 

POBSP photograph by A«B. Amerson, Jr. 
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Two Laysan Finches were seen in I968; this was a natural dispersal 
from Southeast. Carcasses of two accidental species. Black-legged Kitti- 
wake and Horned Puffin, were found on the beach during other visits. 

Kittery Island 



Twelve bird species have been recorded (Table 9 )* The low nmber of 
bird species recorded and breeding probably results from the island’s 
moderate size (12 acres), its complete lack of vegetation, and the fact 
that during bad weather it is probably inundated. The island did not 
exist in 19^ j but was present by 1936. 

Recent total maximum diurnal populations are low compared to those of 
the four major vegetated islands, but the population is higher than on the 
other three sand islands. The population probably increases nocturnally. 

Of the three breeding species, the Black-footed Albatross nests 
throughout the island, the Laysan Albatross prefers the central area, 
and the Blue-faced Booby nests on the perimeter (Fig. 61). The Brown 
Booby, Great Frigatebird, Gray-backed Tern, and Brown Noddy are occasional 
visitors and roost on the crest or beach areas. The one accidental, the 
Herring Gull, was found on the beach. 

Low numbers of Golden Plovers, Wandering Tattlers, Ruddy Turnstones, 
and Sanderlings have been observed on the beaches. 

Little North Island 



Twelve bird species have been recorded (Table lO). The increase in 
the number of recorded species, as well as in the number of nesting species, 
since 1959 is due to an increase in number of observations, and to the 
recent permanent status of the island itself. A 1937 hydrographic chart 
showed only a sandbar awash at high tide. Today, four plant species can 
be found on Little North. 

Recent total diurnal populations rank last among the vegetated islands; 
they are even below those of non-vegetated Kittery. These low populations 
reflect the island’s small size {lA acres). The island’s population 
probably increases nocturnally. 

The three nesting seabird species nest on the raised central portion. 
Red-tailed Tropicbirds have been recorded flying low over the island, but 
no nests have been found in the bunch grass. Brown Noddies and White Terns 
occasionally roost on the island. 

Two accidental gulls have been collected from the beaches, where four 
migrant shorebirds have also been recorded. No accidental shorebirds have 
been observed. 
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Breeding; P = Present; A = Accidental 



6l. Three species, Laysan and Black-footed Albatrosses and Blue- 
faced Boobies, nest on Kittery Island, view from southeast 
beach crest looking northwest, 26 June I963. POBSP photo- 
graph by A.B. Amerson, Jr. 




Table 10. Status, recent population, and habitat of Little North Island birds 
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North Island 



Twenty-three bird species have been observed (Table ll). The sudden 
decrease in number of recorded and breeding species from 1935 through 
1959 reflects the low number of obsei^ations made. The only surveys 
during that period were aerial. 

Recent populations are extremely low compared to those of Southeast 
Island, but they are the second highest in the atoll. The Wedge-tailed 
Shearwater, Black-footed Albatross, Laysan Albatross, and Brown Noddy, in 
that order, are the most numerous breeding species. The breeding popula- 
tions of the remaining nesting species are 150 or lower. The Bonin Petrel, 
which nested prior to 1935 j is present today only in very small numbers. 

All areas are utilized by the species now nesting; seven species nest 
on or under the ground and three nest in bushes or low vegetation. Black- 
footed Albatross nest around the entire periphery of the island, but es- 
pecially on the east and west beach crests (see Figs. 37 and 38 ). Blue- 
faced Boobies nest mainly on the upper beach crests. Laysan Albatross 
nest primarily in the vegetated northern portion. Wedge-tailed Shearwaters 
and Sooty Storm Petrels dig burrows under most of the vegetated portion. 
Red-tailed Tropicbirds nest under Eragrostis and Solanum . Red-footed 
Boobies and Great Frigatebirds built their nests on Solanmn ; the former 
also nests on Scaevola . Brown Noddy nests are scattered over the ground 
throughout the vegetated portion and Black Noddies nest in clumps of 
Eragrostis . Roosting individuals of these breeding species usually utilize 
the same general areas as the nesters. 

Non-nesting seabird species can be found in the vegetated portion 
(Bonin Petrel, Christmas Shearwater), on the beach (Brown Booby, White Tern), 
and occasionally flying over the island (Gray-backed Tern, Sooty Tern, White 
Tern) . 

The migrant shorebirds are found over most of North Island. Wandering 
Tattler, Ruddy Turnstone, and Sanderling are common on the beaches, while 
Golden Plover and Bristle -thighed Curlew frequent both the beaches and the 
vegetated areas. 

Two accidental bird species have been recorded from the beaches. No 
accidental shorebirds have been observed. 

Plane tree Island 



Three bird species have been recorded from Planetree. The island was 
not present when Tanager personnel visited the atoll in I 923 . Rice (ms., a) 
observed roosting Black Noddies from an aerial survey in October 1957 * 

Two additional species — a single roosting Blue -faced Booby and a single 
Ruddy Turn stone --have been recorded by POBSP, BSFW, and HDFG personnel 
since 1959- The island is continually awash and therefore changing shape, 
thus few birds frequent it. 



Table 11. Status, recent population, and habitat of North Island birds 



87 









, 




. 












c 




c 












o 




o 












•1-1 




•p 












-p 




-p 










• 


u 




u 










03 


o 




o 










CD 


p 




PM 










XI 
















a 


c 




c 










cd 






u 










CD 


CD 




CD 










X) 


XJ 




X! 




• 








-P 




-p 




cd 






-p 






u 




CD 




-P 


03 


o 




o 




Pi 




cd 


CD 


c 




c 




cd 




-p 


IS 














•H 












TZJ 






'Xi 


CD 




CD 




CD 




cd 


a 


-P 




-P 




-P 




W 


cd 


Cd 


• 


Cd 


• 


Cd 








-p 


cd 


-p 


Cd 


-p 






-p 


CD 


CD 


CD 


CD 


CD 






03 


W) 


u 


bO 


u 


bO 






Cd 


CD 


cd 


CD 


cd 


CD 






CD 


> 




> 




> 










Td 












a 


C 


CD 


d 


CD 


C 






o 


•P 


-p 


•p 


-p 


•P 










cd 




cd 








V2 


03 


-p 


03 


-p 


03 






-P 


-P 


CD 


-P 


CD 


-P 






03 


03 


bO 


03 


bO 


CQ 






CD 


CD 


CD 


CD 


CD 


CD 










> 




> 




c 
















o 


c 




O 


o 


O 


UN 


o 


•H 


1 




o 


fp 


O 




UN 


-p 


C TZ) 




un 




O 








O 0) 














rM 


^ CL) 








C\J 






















-p P. 


X) 














c o 
















CL) Ph 
















O 


b£) 














CD B 


c 


O 


O 


o 


o 


o 


o 


« g 


•H 


O 


o 




o 




UN 


i 






UN 




o 




1 — 1 




CL) 
















I ^ 


CM 


iH 




-4- 
























O CDN 
















^ V£) 




pq 


pq 


pq 


PM 


pq 




ON CON 
















1— 1 














oa 


















1 














-P 


xr^ ON 














cd 


on UN 


pq 


pq 










-P 


ON ON 














c/3 


1 — 1 1 — 1 
















UN 
















CL) on 


pq 


pq 


pq 






pq 




^ ON 
















P^r^ 
























Pi 










CO 






CD 










03 






-p 










O 






cd 


p 








u 






IS 


CD 








-p 






Pi 


-p 


iP 






cd 






cd 


cd 


CD 






X) 


03 




CD 




Pi 






iH 


03 




XJ 


u 


-P 






< 


O 




03 


cd 


P 








u 






CD 


PM 








-p 


iH 




X! 








CD 


cd 


CD 


CD 


03 


P 






-P 


X 




iP 




U 






o 


1— i 


-p 


•P 


03 


o 






o 


< 


p 


Cd 


cd 


-p 




03 






PM 


-p 


B 


03 




CD 


1 


c 




1 


-p 






•H 


M 


cd 


a 


CD 


03 


>> 




O 


o 


03 


•r-1 


bO 


•P 


-P 




CD 


cd 




c 




Pi 


o 




P 


1 — 1 


cd 


o 


CD 


X 


o 




CQ 


pq 


H-q 


pq 




O 


03 



C 


















Cd 


















iP 




• 














o 

03 


, 


















CO 


O 














•X 


-P 


> 




p 




• 






d 


CO 


CD 




d 




03 






cd 


CD 


Cd 




cd 




Cd 








P 


o 




iP 




CD 






03 


O 


03 




o 




P 






•p 








03 


• 


Cd 






-p 


X 








CO 








03 


o 


d 




d 


CD 








O 


cd 


cd 




o 


X 


CD 






P 


CD 




• 




o 


X 






bO 


X 


p 




CO 


cd 


cd 






cd 




p 


d 


-p 


CD 


X 






U 


p 


d 


cd 


CO 


X 


CD 






pq 


CD 


cd 


03 


o 




bO 








Pi 


rM 




o 


d 


CD 






Pi 


Pi 


O 


d 


p 


o 


!> 






CD 


P 


03 


o 














d 


d 


bO 


T5 

d 




d 








o 


o 


d 


cd 


•p 


cd 


CO 


03 








•p 




P 




0) 


CD 


03 


CO 


03 


-p 


03 


cd 


X 


X 


X 


-P 


-p 


-p 


03 


-p 




V 


o 


O 


CO 


CO 


CO 


O 


03 


cd 


cd 


Cd 


CD 


CD 


CD 


Q 


CD 


P 


CD 


CD 


CD 








pci 




PM 


pq 


pq 


pq 


CVJ 

CVJ 


IN- 

rM 






'8 


O 

t>- 


-4- 


cn 


O 

O 




I— i 






OJ 








1— 1 



CO 


00 


CVJ 


-4- 


CO 


UN 


1 — 1 


CVJ 






1— 1 



pq 


pq 


pq 


fP 


pq 


PM 


fP 


PM 


fP 




PP 


PM 




PM 












pq 




PP 


pq 


PM 


PM 




fP 















IS 


















CD 






P 












1 — 1 






♦H 












P 






X 












d 






O 












o 


P 




•rH 


>> 


>> 




P 






CD 




PM 


X 


X 




•Ip 






rP 


CD 


O 


o 


o 




X 




CD 


X 


d 


P 


o 


o 




CD 


P 


X 


X 


o 




pq 


pq 


>> 


X 

Cd 


CD 

> 


i? 


cd 

tn 


X 

03 








X 


bO 


O 


X 




d 


CD 


CD 


CD 


o 


•r4 


1 — 1 


X 


bO 


P 


rP 


a 


X 


o 


p 


(P 


1 


d 


d 


•H 


cd 


O 


pq 


JP 




CD 


•Hi 


EP 


Cd 




O 


d 


rP 


p 




X 


1 




d 


X 


CD 


X 


CD 




1 


CD 


i 


IS 


cd 




03 


TZ) 


Td 


Td 


d 




o 


CD 


1— 1 


•fP 


d 




CD 


1 — 1 


CD 


p 


P 


Q 


P 


P. 




PM 


pq 


PM 


pq 


O 


O 


pq 




PM 



Recent 

Status Maximum Population 

pre- 1935 - i 960 - Non- 

Species 1935 1959 1969 Breeding breeding Habitat 



88 



X! XI 

o a 

c3 CO 

0) 0) 

pq pq 



CO 

0) 

U 

CO 

TO 

QJ 

■P 

CO 

-P 

Q) 

tJO 

Q) 

!> 

U 

(D 

> 

O 

TO 

Q) 

U 

0) 

P> 

-P 

cO 

o 



ca 

P> 



OJ 



CQ 

QJ 

X 

a 

co 

QJ 

X 

G 

O 

w 

p> 

CQ 

o 

O 



P> 

03 

O 

bO 

cO 

P-q 



p> 

03 

Q) 



X 

o 

CO 

QJ 

X 

G 

O 

bO 

G 

•P 

X 

CQ 

o 

o 

p 

TO 

G 

cO 

P 

QJ 

> 

O 

bO 

G 

•H 

Ph 



CQ 

03 

CO 

O 

P 

cO 

a 

X 

a 

cO 

QJ 

pq 



CVJ 






OJ 



Ph 



O 

OD 



O 

O 

VO 



pq 



O 

O 



MD 



ON 

O 



00 

00 

00 



pq PM 



cO 

X 

G 

QJ 

TO 

•P 

CJ 

o 



PM 



pq 



pq PM 



P 

QJ 

•P 

H 

«H 

QJ 

II 

O 








TO 


P 


















QJ 


QJ 














PM 




bO 












G 








G 












.p 




• ^ 




•P 


TO 




>> 






«H 






bO 


> 


QJ 


G 


TO 


TO 


G 


X 


H 


G 


G 


1 


M 


P 


TO 


TO 




G 


G 


X 


•rH 


CQ 


0 


QJ 


0 


0 




ft 


X 


G 


rH 


G 


CO 








tM 




0 


Q) 


p 


0 


X 










X 


EH 




QJ 


0 


1 


>5 


G 


X 


G 


G 




pq 


TO 


G 


!>> 


X 


> 


0 


X 


G 






G 


CO 


G 


0 


0 


G 


•rH 


P 




II 


CO 


fp 


P 


0 


P 


1 — 1 


r~| 


0 






CO 


0 


0 


CO 


pq 


pq 


5 


X 




pq 



X 

G 

QJ 

CQ 

QJ 

PM 






89 



Sand Island 



Four bird species have been recorded (Table 12), This island was 
not in existence in I923. Rice (ms. a) recorded one bird species from 
"south sand spits" in October 1957. POBSP and BSFW personnel have re- 
corded three seabird and one shorebird species since I963; no birds 
were nesting. 

Sand Island *s location, small size, low height, and lack of vegetation 
have all played a major role in limiting the number of birds as waves con- 
tinually change its shape. 

Seal Island 



In all, 22 bird species have been recorded (Table 13). Two species 
that nested prior to 1935 no longer nest on Seal; one present nester was 
not known to breed prior to i960. 

The sharp decrease in number of recorded and breeding species from 
1935 through 1959 reflects the low number of observations made during that 
period; surveys were only taken from airplanes. 

Recent maximum population estimates are low compared to those for the 
other three major vegetated islands. Seal’s population is, however, higher 
than that on Little North and the non-vegetated islands. 

Ten seabird species presently nest. The Black-footed Albatross nests 
mainly on the outer perimeter; the Blue -faced Booby nests on the beach crest 
and east rock ledges. Laysan Albatross nest on open areas in the vegetated 
west portion (Fig. 62), Bonin Petrels, Wedge-tailed Shearwaters, and Sooty 
Storm Petrels dig their nest burrows in the vegetated west portion. Red- 
tailed Tropicbirds nest under dense clumps of Eragrostis . Gray-backed 
Terns, Sooty Terns, and Brown Noddies nest among the low vegetation; the 
Gray-backed Tern also nests on the rocky ledges. Visiting seabirds roost 
on the vegetation (Red-footed Booby, Great Frigatebird), on the beaches 
(Brown Booby, Black Noddy), and on the rock ledges (White Tern). 

All the migrant shorebird species utilize the entire island. Golden 
Plovers, Ruddy Turnstones, and Sanderlings are most common on the beaches 
and around the tidal pools. Bristle-thighed Curlews and Wandering Tattlers 
frequent the rocky ledges. 

An introduced Laysan Teal was seen on a nearby sandspit, and is con- 
sidered to be a natural dispersal from Southeast. The carcass of one 
accidental species was found on the beach. No accidental shorebird species 
have been found. 

Southeast Island 



Thirty-six of the 37 bird species are known from Southeast Island 
(Table lU). The decrease in number of recorded and breeding species from 



Table 12, Status, recent population, and habitat of Sand Island birds 
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Laysan Albatross (l«) and Black-footed Albatross (r.) 
chicks on the perimeter of the vegetated portion at Seal 
Island, view looking west, 26 June I963. POBSP photograph 
by AoB. Amerson, Jr. 



Table l 4 . Status, recent population, and habitat of Southeast Island birds 
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Table l4. (continued) 
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1935 through 1959 reflects few observations. No ground surveys are known; 
aerial surveys were made in the fall and winter of 1956-57 and 1957-58 only. 

Recent maximum populations on Southeast are the highest among all 
islands of the atoll. The Sooty Tern, when present, is by far the most 
numerous of the island’s avifauna. Other species with high populations are, 
in order, Laysan Albatross, Wedge-tailed Shearwater, and Black-footed Alba- 
tross. 

All areas are utilized by the nesting seabird species. Fourteen species 
nest on or under the ground; an additional three species nest in low vegeta- 
tion or bushes. Black-footed Albatross nest on the island’s perimeter 
(Fig. 63 ) except for the west rock ledge area. Laysan Albatross nest in 
the interior of the island (Fig. 64), Bonin Petrels dig their nest burrows 
only on the eastern half, while Wedge-tailed Shearwaters dig their nest 
burrows (Fig. 65) on both halves of the island. Christmas Shearwaters 
nest under Scaevola and boards and Bulwer’s Petrels nest under boards and 
tin sheeting; both nest nowhere else on the atoll. Sooty Storm Petrels dig 
their nest burrows primarily in the Cynodon area of the eastern half. Red- 
tailed Tropicbirds nest under dense vegetation, especially Eragrostis and 
Scaevola , and also among the oil drums (Fig. 66 ), Brown Boobies nest on 
grassy and coral-rubble areas (Fig, 6 ?), while Blue-faced Boobies nest on 
the upper sand beaches and west rock ledges (Fig. 68 ). Red-footed Boobies 
build their nests on low Scaevola , Solanum , and Sicyos (Fig. 69 ). Nests 
of Great Frigatebirds are placed in low-growing Solanum (Fig. 70), Gray- 
backed Tern, Sooty Tern, and Brown Noddy nests are scattered over the entire 
island (Figs. 71-73)- Black Noddies build their nests in Eragrostis (Fig. 

74) and Solanum . The one White Tern egg found was on a low coral rock. 
Roosting individuals of these breeding species usually utilize the same 
areas as the nesters. 

Of the introduced species, only the Laysan Finch has survived; it 
nests only at Southeast in Eragrostis (Figs. 75 and 76 ) and (rarely) Solanum . 
One pair of Laysan Teal attempted unsuccessfully to nest. The Laysan Rail, 
presumed to have been introduced on Southeast in 1929^ was not found in 
summer 1930 - 

The regular migrant shorebirds are found over most of Southeast Island, 
especially on beaches, in central tidal pools, and on the western rock 
ledges (Figs. 77 and 78 ). The accidental shorebirds have been recorded 
from the central tidal pools. The Pintail, an accidental fresh-water bird, 
and the four accidental gull species have been recorded on the beach. 

Banding and Movement 



Banding 



A total of 31,661 birds of 22 species was banded with UoS. Fish and 
Wildlife SejTvice metal bands by POBSP and BSFW personnel from early I 963 
through 1969 (Table 15). Slightly over l4,000 birds were banded in I 963 
alone; smaller numbers were banded in subsequent years. 





63. Black -footed Albatross prefer to nest on the vegetation 
perimeter, whereas Laysan Albatross prefer the interior, 
Southeast Island 13 March 196 ^, POBSP photograph by A.B. 
Amerson, Jr. 

64. Laysan Albatross predominantly nest inland; however, an 
occasional Black-footed Albatross nests here. Southeast Is- 
land 13 March 1964. POBSP photograph by A.B. Amerson, Jr. 






65. Wedge-tailed Shearwaters by their nest burrows in Sesuvium 
at Southeast Island, 28-30 August I967. POBSP photograph by 
R«B. Clapp. 



66. Young Red-tailed Tropicbird at entrance to nest among oil drums 
at Southeast Island, 28-30 August I967. POBSP photograph by 
R.B. Clapp. 





6?. Brown Booby with two young--a rare occurrence for normally 
only one survives— on coral-rock ledge at Southeast Island, 
summer 1930. Photograph by P.S, Galtsoff. 



68. Blue-faced Booby adult with young (foreground) on rock ledge 

at Southeast Island, summer 1930. Photograph by P.S, Galtsoff. 





69. Red-footed Booby on nest in low-growing Solanum at Southeast 
Island, l4 March 1964. PGBSP photograph by A.B« Amerson, Jr. 



70. Great Frigatebirds, male (l.) and female (r.) on nests in 

low Solanum at Southeast Island, 13 March 1964. POBSP photo- 
graph by A*B. Amerson, Jr. 












71. Nesting Sooty Terns at Southeast Island, June 196? . POBSP 
photograph by R.L« DeLong, 



72 . Sooty Tern adult vith recently hatched young at Southeast 
Island, June I967. POBSP photograph by R.L. Belong. 







73 . Brown Noddy nest showing egg and nest material at Southeast 
Island, 28-30 August I967. POBSP photograph by R.B. Clapp, 




Black Noddy on nest placed in Era^rostis at Southeast Island, 
June 1967. POBSP photograph by R.L. Belong. 




75* An introduced, banded Laysan Finch in Sesuvium and Tribulus 
at Southeast Island, 28-30 August I967. POBSP photograph by 
R*B« Clapp. 



76. Laysan Finch nest with two eggs in Eragrostis at Southeast 
Island, June I967. POBSP photograph by R.Lo DeLong. 







77. Sanderling (center front), Ruddy Turnstones (center rear), 
and Wandering Tattler (r.) on beach at Southeast Island, 
l4 March 1964. POBSP photograph by A.B. Amerson, Jr. 



78. Bristle-thighed Curlews on coral-rock ledges at Southeast 
Island, 28-30 August I 967 . POBSP photograph by RoB. Clapp. 
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Table 15 . POBSP and BSFW yearly banding 


totals 


of Pearl 


, and 


Hermes 


Reef 


avifauna 
















Species 


1963.. 


1964 


1965 


1966 


1967 


1968 


1969 


Total 


Black-footed Alba- 


















tross 


5,956 


200 


2,217 




635 






9, 008 


Laysan Albatross 


3,378 


348 


5,600 




1,049 






10,375 


Bonin Petrel 


276 


5 


58 


26 








365 


Bulwer's Petrel 


6 


3 












9 


Wedge-tailed 


















Shearwater 


702 


2,186 


80 


247 


56 






3,271 


Christmas Shear- 


















water 








1 








1 


Sooty Storm Petrel 


i ^38 


3 ^ 


202 




2 


19 


93 


788 


Red-tailed Tropic- 


















bird 


76 


36 


5 




54 






171 


Blue -faced Booby 




37 


68 


4 


34 


10 




593 


Red-footed Booby 


1^5 


16 


6 


6 


25 


2 




200 


Brown Booby 


llfif 


61 


3 


31 


44 


30 




313 


Great Frigatebird 


268 


126 


17 


59 


69 






539 


Laysan Teal 










14 






l 4 


Golden Plover 


2 


1 


1 








1 


5 


Bristle -thighed 


















Curlew 


1 




2 




1 






4 


Ruddy Turnstone 


26 


1 


5 






9 


5 


46 


Gray-backed Tern 


21k 


72 


52 










338 


Sooty Tern 


1,300 


3,000 


2 




25 






4,327 


Brown Noddy 




106 


12 




129 






695 


Black Noddy 


2 l ^8 


116 


13 










377 


White Tern 




2 












2 


Laysan Finch 










109 


17 


94 


220 


Totals 


Ilf, 068 


6,350 


8,343 


374 


2,246 


87 


193 


31,661 
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These birds were banded on the seven islands on which breeding occurs, 
the majority on the four major islands. An island and age-class breakdown 
of birds banded is presented under each species account. 

Movement 



POBSP and BSFW personnel recaptured 1,790 of l 8 species on the atoll 
(Table l 6 ). Also, 70 birds of 12 species originating from other Central 
Pacific atolls have been captured at Pearl and Hermes Reef. These birds 
were originally banded on all the Northwestern Hawaiian Islands except 
Nihoa and Necker, and on Johnston Atoll, Wake Island, the Pribilofs, and 
at sea (Table 17). Most came from Kure (36 percent), followed by Midway 
(2i<- percent), and Johnston (l 6 percent). 

In addition, 211 birds of 13 species originally banded at Pearl and 
Hermes have been captured on all the Northwestern Hawaiian Islands except 
Necker and Nihoa, and on Oahu, Johnston Atoll, Wake Island, the Ellice 
Islands, the Philippine Islands, Japan, the Pribilofs, the California- 
Washington area, and at sea (Table 17)* More birds (48 percent) traveled 
to Kure than to any other locality. At-sea recaptures accounted for 19 
percent, and 8 percent were recaptured on Johnston Atoll. 

The mmiber of birds involved in inter island movement, both to and from 
the atoll, totals 28l. Kure, at-sea, Johnston, and Midway, in that order, 
are the localities most frequently involved. 

Species Accounts 

Prior to the first POBSP survey in February 1963 ? 37 specimens of 16 
bird species were known from Pearl and Hermes Reef. POBSP personnel col- 
lected 31 specimens of I 8 species. These 68 specimens of 26 species are in 
the collection of the National Museiim of Natural History (USNM), Washington, 

D.C. 



Seventeen new species distributional records — l4 first specimen records 
and 3 first sight records — and four new species breeding records are re- 
ported herein. In addition to these records, POBSP personnel previously 
reported 17 species distributional records from the atoll (Clapp and Wood- 
ward, 1968 : 34-35; Sibley and MaeFarlane, I 968 : 318). Table I 8 summarizes 
these specimen and distributional records. We agree with Clapp and Woodward 
( 1968 : 3 - 6 ) that these records fall into two categories, one composed of 
species that regularly occur in the Hawaiian area but which cannot be con- 
sidered unus\ial and another composed of species of uncommon or seldom 
documented occurrence in the Northwestern Hawaiian Islands. 

For descriptions and illustrations of the bird species recorded herein, 
the reader is referred to the ornithological sources cited previously, 
especially King ( 1967 ). 

Tables are in alphabetical order by island following each species ac- 
count 5 when few observations have been made on some islands, they are grouped 
in the final table. 
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Table l 6 . Recaptures 


of Pearl and 


Hermes- 


-banded 


birds 


on the 


atoll 




Species 


1963 


196 i^ 


1965 


1966 


1967 


1968 


.1969 . 


Total 


Black-footed Alba- 


















tross 




110 


118 




18 




77 


366 


Laysan Albatross 


97 


21 


2 




37 


21 


18 


196 


Bonin Petrel 




3 


8 


1 


2 


1 




15 


Bulwer*s Petrel 




3 












3 


Wedge-tailed 


















Shearwater 


1 


84 


6 


24 


32 




1 


148 


Sooty Storm Petrel 




9 


8 






1 


2 


20 


Red-tailed Tropic - 


















bird 


2 


36 


1 




15 


2 




56 


Blue -faced Booby 


48 


30 


65 


2 


58 


32 


l 4 


249 


Red-footed Booby 


4 l 


8 


9 


8 


34 


7 


11 


118 


Brown Booby 


27 


20 


17 


6 


30 


31 


l 4 


i 45 


Great Frigatebird 


1 


1 


35 


2 


12 




2 


53 


Laysan Teal 










2 






2 


Ruddy Turnstone 






1 




2 






3 


Gray-backed Tern 




8 


3 










11 


Sooty Tern 




11 


1 




292 


1 


38 


343 


Brown Noddy 




1 


2 




6 




8 


17 


Black Noddy 


1 


4 


5 




5 


2 


3 


20 


Laysan Finch 










1 




24 


25 


Totals 


261 


349 


281 


43 


546 


98 


212 


1,790 



Table 17 • Interisland movement of banded birds involving Pearl and Hemes Reef 
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Table l8. Summary of POBSP records of birds from Pearl and Hermes Reef 



Specimens POBSP Records 



Species 


Pre- 

POBSP 


POBSP 


This 

Paper 


Clapp and 
Woodward, 

1968 


Sibley and 
MacFarlane 

1968 


Black-footed Albatross 


2 










Laysan Albatross 


2 










Bonin Petrel 


k 




sr 






Bulwer* *s Petrel 








r 




Wedge-tailed Shearwater 




1 


sr 






Christmas Shearwater 




2 




sr 




Sooty Storm Petrel 


6 


3 


sr 






Red-tailed Tropicbird 


3 




sr 


r 




Blue -faced Booby 


3 




sr 






Brown Booby 


1 


1 


sr, br 






Great Frigatebird 


1 


1 


sr 






Pintail 






r 






Laysan Teal* 






r,br 






Golden Plover 








r 




Bristle -thighed Curlew 


1 




sr 






Wandering Tattler 


2 




sr 


r 




Ruddy Turnstone 


1 


2 




sr 




Snipe sp. 






r 






Knot 




1 




SR 




Sanderling 








r 




Shaip-tailed Sandpiper 




2 




sr 




Dunlin 




1 




sr 




Ruff 




1 


sr 






Red Phalarope 




1 




sr 




Ring-billed Gull 




1 




sr 


sr 


Herring Gull 




2 




sr 


sr 


Glaucous -winged Gull 


1 


3 




sr 


sr 


Black-legged Kittiwake 




3 




sr 


sr 


Gray-backed Tern 


k 




sr 


r 




Sooty Tern 


2 


1 


sr 






Brown Noddy 


2 


1 


sr 






Black Noddy 


2 


if 


sr 






White Tern 






br 






Horned Puffin 




2** 




r 




Laysan Finch* 






br 






Total Specimens 


37 


31 








Total POBSP Records 






21 


17 


if 



br = first breeding record; r = first sight record; sr = first specimen 
record; SR = first specijiien confirmation of a species previously known 
only from sight records for both the main Hawaiian and Northwestern 
Hawaiian Islands. 

*Introduced. 

**Specimens not preserved. 
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BLACK -FOOTED ALBATROSS Diomedea nigripes 

Status 



Common breeding species; present from late October into July; occurs 
and nests on all islands except Planetree and Sand. Maximum recent popu- 
lation estimate 13 , 9^8 in March I967. 

Observations 



Nesting Black-footed Albatross were first recorded in March 1913 
(Bailey, 1956 : 32 ; and Willett, ms.). Munter (ms.) found them again in 
1916 and Wetmore (ms.) observed them in I923. We have no data for the 
1930* s and 19^0* s. Richardson ( 1957 : I6) noted that it "is abundant," 
but gave no data. Rice and Kenyon (I962: 369) reported this species con- 
centrated mainly at Grass, North and Southeast Islands during the I956-67 
and 1957-58 breeding seasons. POBSP and BSFW personnel obsei^ed this 
species on all major islands except Planetree and Sand. All observations 
are presented in Tables I9 to 25 # 

Annual Cycle 

The local annual breeding cycle is presented in Figure 58. Adults 
arrive in early October and depart in late June or July; numbers increase 
in November and decline in late spring. The population fluctuation co- 
incides with breeding: most eggs are undoubtedly laid in mid- or late 

November and begin to hatch by late January or early February. Fledging 
occurs in late June and July. 

Rice and Kenyon (I962: 369) reported some 15,000 breeding Black-footed 
Albatross in December 1956 and 1957 . No comparable data exist for recent 
Decembers. March surveys for I963 to I968 show an average of 7,900 breed- 
ing birds (range 6,600 to 8,900). 

Ecological Distribution 



The Black-footed Albatross nests on Bird, Grass, Kittery, Little 
North, North, Seal, and Southeast Islands. It has not been recorded at 
Planetree and Sand, both of which are small islands and awash at high tide. 

Bird Island : Rice and Kenyon (1962: 369) reported 126 breeding birds 

on "south sandspits," presumably Bird, during December 1956 and 1957 . POBSP 
and BSFW personnel found this species nesting in small numbers (less than 
20) only in 1964 and I967 (Table I9). Nests are all in bare sand as there 
is no vegetation on the island. 

Grass Island ; Munter (ms.) found nesting Black-footed Albatross 
very plentiful on Grass Island in February I916. 

POBSP and BSFW personnel have recorded Black-footed Albatross each 
year since I963 except I966 when no spring visit was made (Table 20 ); 
from 300 to 1,466 young have been recorded in March. 
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This species nests mainly on the perimeter of the vegetated area; 
some nest in a sparsely vegetated area at the western end of the island. 

Kittery Island : Black-footed Albatross were first recorded by Rice 

and Keny^rTXl 9 ^ 2 T 3 ' 69 ) , who counted 9 OO breeders from aerial photographic 
surveys in December 1956 and 1957* The breeding population has been 
smaller in recent years, POBSP and BSFW figures based on the number of 
young present during ^larch surveys ranged from 252 to 456 breeders between 
1963 and 1968 (Table 2l). 

Black-footed Albatross nest in bare sand as the island is unvegetated. 

Little North Island : Rice and Kenyon (I 962 : 369 ) in December 1956 

and 1957 recorded the first Black-footed Albatross from Little North 
Island, then referred to as "north sandspits." Their estimate of 24o 
breeders has not been equaled in recent years. 

POBSP and BSFW personnel recorded this species only in I 963 and I 965 
(Table 22). The nests were all in the raised central portion. 

North Island ; Black-footed Albatross were first observed at North 
Island in March 1913 (Bailey, 1956: 32; and Willett, ms.). Rice and Kenyon 
( 1962 : 369 ) estimated 3,800 breeders in December 1956 and 1957* 

POBSP and BSFW personnel recorded this species nesting on all surveys 
(Table 23 )» March counts on young ranged from 500 to 1,200. 

Nests are concentrated on the east and west beaches, at the base of 
the southern tip, and on the raised middle portion of this elongated tip. 

Seal Island : Munter (ms.) first observed this species in February 

1916 . Wetmore (ms . ) estimated 1,200 pairs in April 1923* 

With the exception of I 966 when no spring visits were made, POBSP and 
BSFW personnel recorded Black-footed Albatross each year since I 963 
(Table 24). March counts of young range from 42 to 325. 

Nests are placed at the perimeter of the vegetated area with the ex- 
ception of a few placed in a depressed area on the eastern section. 

Southeast Island ; Munter (ms.) recorded the first Black-footed 
Albatross in February I 916 , and V?etmore (ms.) found it nesting in April 
1923 . Rice and Kenyon ( 1962 : 369 ) estimated 4,600 breeding adults in 
December 1956 and 1957. 

POBSP and BSFW personnel recorded this species nesting each year from 
1963 to 1969 (Table 25). March counts of young range from 1,560 to 2,500. 

Black-footed Albatross nest around the perimeter of the east and west 
sections, and on the coral rubble transition zone between the vegetated in- 
terior and the sand beach. They seldom nest in heavily vegetated areas. 
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Banding and Movements 

POBSP and BSFW personnel banded 9,008 Black-footed Albatross on six 
islands (Table 26). Of this total, 6,6?3 were banded by the POBSP and 
2,335 were banded by the BSFW. 

POBSP and BSFW personnel have captured 390 previously banded Black- 
footed Albatross here. Three hundred and sixty-six were originally banded 
on the atoll; 24 originated elsewhere: Midway (l4), Kure (6), at sea (3), 

and French Frigate Shoals (l). In addition, 55 birds originating at Pearl 
and Hermes have been captured, elsewhere : at sea (34), Kure (17), French 

Frigate Shoals (2), and Midway and Japan (l each). These movements are 
presented in Appendix Tables 4a and 4b. 

Specimens 

Non -POBSP : USNM 3008l5 and 300833, citf, collected 27 April I 923 by 

Wetmore. 



Table I 9 . Observations of Black-footed Albatross at Bird Island 
Population 

Date of Siirvey Estimate Breeding Status, Remarks, and References 



1956 


10 


Dec. 


168 


126 breeders, 42 non-breeders (Rice and 
Kenyon, I 962 : 369 ).* 


1957 


l4 


Oct. 


200 


Aerial survey (Rice, ms. a). 




18 


Dec . 


168 


126 breeders, 42 non-breeders (Rice and 
Kenyon, I 962 : 369 ).* 


1963 


5 


Mar. 


40-50 


Roosting, none nesting (POBSP, 1964d). 


196 !^ 


14 


Mar. 


43 


30 adults, 13 live young counted; 1 dead 
(BSFW, 1964a; POBSP, 1964b). 


1965 


22 


Mar. 


5 


Roosting, none nesting (POBSP, 1965 a). 


1967 


31 


May 


19 


Young counted (POBSP, 1967 b). 



*Locality listed as "south sandspits. 



Hit- 

Table 20. Observations of Black-footed Albatross at Grass Island 
Population 



Date 


of Survey 


Estimate 


Breeding Status, Remarks, and References 


1916 


it- Feb. 


very 

plentiful 


Adults with eggs and young birds; ca. half 
as numerous as Laysan Albatross (Munter, 
ms. ) . 


1923 


27 Apr. 


1,600 


Ca. 800 pairs (Wetmore, ms.). 


1956 


10 Dec. 


5,100 


3^800 breeders, 1,300 non-breeders; based 
on aerial survey (Rice and Kenyon, I962: 

369). 


1957 


ll)- Oct. 


^,500 


Aerial survey (Rice, ms. a). 




18 Dec. 


5,100 


3,800 breeders, 1,300 non-breeders; based 
on aerial survey (Rice and Kenyon, I962: 

369). 


1963 


5 Mar. 


9 


Nesting; ca. twice as numerous as Laysan 
Albatross*^P0BSP, 196it-d) . 




26-27 June 


263 


Young counted (POBSP, 1963)* 


1961i- 


lit- Mar. 


^275 


3,000 adults, 1,275 young (BSFW, 196it-a; 
POBSP, 196it-b). 


1965 


19 Mar. 


1, 100- 
1,^00 


800-1,000 adults, 300-ifOO young (POBSP, 
1965b). 




22 Mar. 


1,280 


800 adults, it-80 young (BSFW, I965; POBSP, 
1965a). 


1966 


21 Sept. 


0 


None seen; no dead young (BSFW, 1966b). 


1967 


22 Mar. 


^,398^ 


l,it-66 downy young counted; low mortality 
although 37 dead young counted (BSFW, 1967a; 
POBSP, 1967d). 




31 May 


1,175 


Young counted (POBSP, 1967b). 


1968 


2it- Mar. 


3,570 


2,380 breeders, 1,190 young counted (BSFW, 
1968; POBSP, 1968). 
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Table 21. Observations of Black-footed Albatross at Kittery Island 



Date 


of Survey 


Population 

Estimate 


Breeding Status, Remarks, and References 


1956 


10 Dec. 


1, 200 


900 breeders, 300 non-breeders; based on 
aerial survey (Rice and Kenyon, I962: 369). 


1957 


Ik Oct. 


1,100 


Aerial survey (Rice, ms. a). 




18 Dec. 


1,200 


900 breeders, 300 non-breeders; based on 
aerial survey (Rice and Kenyon, 1962: 369)* 


1963 


5 Mar. 


several 

hundred 


Nesting (POBSP, 196i^-d). 




26 June 


248 


124 young counted ( POBSP, I963). 


1964 


ik Mar. 


426 


300 adults, 126 young counted (BSFW, 1964a; 
POBSP, 1964b). 


1965 


18 Mar. 


600-725 


400-500 adults, 200-225 young (POBSP, 1965b). 




22 Mar. 


385 


Ca . 205 adults, I80 yoiing; 30 eggs in a 
windrow in east central area (BSFW, I965 ; 
POBSP, 1965a). 


1967 


31 May 


353 


Young counted (POBSP, 1967b). 


1968 


2 k Mar. 


684 


228 young counted (BSFW, I968; POBSP, I968). 



Table 22. Observations of Black-footed Albatross at Little North Island 
Population 



Date 


of Survey 


Estimate 


Breeding Status, Remarks, and References 


1956 


10 Dec. 


320 


24 o breeders, 80 non-breeders (Rice and 
Kenyon, I962: 369) 


1957 


14 Oct. 


0 


Aerial survey (Rice, ms. a). 




18 Dec. 


320 


24 o breeders, 80 non-breeders (Rice and 
Kenyon, I962: 369).* 


1963 


6 Mar. 


loot 


Ca. 50 pairs nesting (POBSP, 1964d). 




23, 25 June 


64+ 


Young counted (POBSP, I963). 


1965 


18 Mar. 


56-66 


40-50 adults, 16 young counted (POBSP, 1965b). 


1969 


26 May 


0 


None observed (BSFW, 1969c). 


^Locality listed as 


1 "north 


sandspits. " 
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Table 23 . Observations of Black-footed Albatross at North Island 



Date 


of Survey 


Population 

Estimate 


Breeding Status, Remarks, and References 


1913 


15 Mar. 


900-1,050 


Ca. 300-350 nestlings (Bailey, I956: 32 ); 
300 pairs (Willett, ms.). 


1956 


10 Dec. 


5,060 


3,800 breeders, 1, 260 non-breeders; based 
on aerial survey (Rice and Kenyon, I962: 

369). 


1957 


l4 Oct. 


4,500 


Aerial survey (Rice, ms. a). 




18 Dec. 


5,060 


3,800 breeders, l,26o non-breeders; based 
on aerial survey (Rice and Kenyon, I962: 

369). 


1963 


6 Mar. 


loot 


Nestlings (POBSP, 1964 d). 




23-25 June 


751 


1,500 adults, 751 young counted (POBSP, 

1963). 


1965 


17 Mar. 


1,500- 

2,100 


1,000-1,500 adults, 500-600 young l /4 to 
1/3 grown (POBSP, 1965b). 


1967 


16-17 Mar. 


3 , 450 ± 


1,150 t 50 chicks counted (BSFW, 1967 d). 


1969 


31 Mar. 




Nesting (BSFW, 1969c). 


Table 


24 . Observations of Black-footed Albatross at Seal Island 



Population 



Date 


of Survey 


Estimate 


Breeding Status, Remarks, and References 


1916 


4 Feb. 


thickly 

populated 


Eggs and young birds (Munter, ms.). 


1923 


27 Apr. 


2,400 


About 1,200 pairs (Wetmore, ms.). 


1956 


10 Dec. 


990 


74 o breeders, 250 non-breeders; based on 
aerial survey (Rice and Kenyon, I962: 369). 


1957 


l 4 Oct. 


900 


Aerial survey (Rice, ms. a). 




18 Dec. 


990 


74 o breeders, 250 non-breeders; based on 
aerial survey (Rice and Kenyon, I962: 369)* 


1963 


5 Mar. 




Nesting in somewhat greater numbers than 
the Laysan Albatross (POBSP, 1964 d). 
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Table 24. (continued) 

Population 



Date 


of Survey 


Estimate 


Breeding Status, Remarks, and References 


1963 


26 June 


97 


Young counted (POBSP, I963). 


196k 


lit- Mar. 


825 


265 young counted; also 10 dead young 
(BSFW, 1964a; POBSP, 1964b). 


1965 


18-19 Mar. 


150-250 


100-200 adults, 42 young l/4 to 1/3 
grown counted (POBSP, 1965b). 




22 Mar. 


185 


l44 adults, 4l young counted (BSFW, 1965; 
POBSP, 1965a). 


1967 


22 Mar. 


990 


325 young counted, also 4 dead young (BSFW, 
1967a; POBSP, 1967d). 




31 May- 


310 


Young counted (POBSP, 1967b). 


1968 


24 Mar. 


660I 


439 breeders, 219 young counted (BSFW, 
1968; POBSP, 1968). 



Table 25. Observations of Black-footed Albatross at Southeast Island 



Population 

Date of Survey Estimate Breeding Status, Remarks, and References 



1916 


4 Feb. 


thickly 

settled 


1923 


26-28 Apr. 


2, OOCH- 


1956 


10 Dec. 


6,100 


1957 


l4 Oct. 


5,600 




18 Dec. 


6,100 


1961 


12 Mar. 


? 


1963 


26 Feb.- 
8 Mar. 


5,000 



Eggs and very young birds present; less 
numerous than Laysan Albatross (Munter, ms.). 

Adults; some young with developing breast 
feathers (Wetmore, ms.). 

Aerial survey estimated data: 4,600 breed- 

ing adults, 1,500 non-breeding adults (Rice 
and Kenyon, I962: 369). 

Aerial survey (Rice, ms. a). 

Aerial survey estimated data: 4, 600 breed- 

ing adults, 1,500 non-breeding adults (Rice 
and Kenyon, I962: 369). 

Young present; much more abundant than 
Laysan Albatross (HDFG, I96I). 



Adults, all with young (POBSP, 1964d). 
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Table 25 . ( continued ) 



Population 



Date 


of Survey 


Estimate 


Breeding Status, Remarks, and References 


1963 


18-23, 

25 June 


1, 200 


Few adults, 1,200 young counted (POBSP, 

1963). 


1964 


13-1^ Mar. 


8,500 


5,000 breeders, 1,000 non-breeders; 2,500 
young, many dead young (BSFW, 1964a; POBSP, 
1964b). 


1965 


15-19 Mar. 


6,000- 

7,000 


4,000-5,000 adults, 2,000 young (POBSP, 

1965b). 




21-22 Mar. 


3,250 


2,000 adults, 1,250 young, low mortality 
(BSFW, 1965; POBSP, 1965a). 


1966 


1 Apr. 


many 


Nesting (BSFW, 1966a). 


1967 


21-23 Mar. 


*+,710 


1,560 young counted (BSFW, 1967a; POBSP, 
1967d). 




28, 30 May- 
1 June 


2,021 


50 adults, 1,971 fully grown young counted 
(POBSP, 1967b). 


1968 


22-24 Mar. 


6,0001- 


4,000+ breeders, 2,002 young counted; 1,696 
on eastern part and 306 on western part 
(BSFW, 1968; POBSP, 1968). 


1969 


10-12 Feb. 


11,000 


Most young less than 2 weeks old, few eggs 
(BSFW, 1969a). 




31 Mar.- 
2 Apr. 


k,k 35 


1^^78 young; little mortality (BSFW, 1969b). 




26-31 May 


1,964+ 


Young counted (1,598 on eastern half, 366 
on western half); little mortality (BSFW, 

1969c ) . 


LAYSAN ALBATROSS 




Diomedea immutabilis 


Status 







Abundant breeding species; present from early October to late July, 
a few stragglers into early August; absent during rest of year. Nests on 
all islands except Planetree and Sand. Maximum POBSP and BSFW population 
estimate 45,000 in February 1969« 



Table 26. Black-footed Albatross banded at Pearl and Hermes Reef 



119 



col 

PPI 



iH 
CO 
-P 
CT\ O 
H ^ 



OO cO 
VO -P 
ON O 
iH ^ 



I 

• • OO 

^ ^ VO 
cu Cfl ON 
F«H H 



O o> 
O lr> 
00^ 



ON 

K? 



OO CM No 



ON oO 
OO ■ 
VO 



CM 

.UN 

VO 



O UN 
O 
H 



o' 

H 



I — I 
O 
CM 



H O 
OO I — I 

VO H 



0 

100 


100 

0 

0 


0 

0 

0 


0 

0 

535 


o o 
o o 

UN 00 


O ON O 

O OO UN 

OO OO 

iH 


389 

0 

2 


ON [>- VO VO 

ON ^ 
OO 





1 » UN 


O O 


O 


o o 


o 


O 


ol 




^ VO 


o o 


O 


o 


o 






CQ 




VfNOO 


OO 


CM 


CM 




1 


PQl 


1 S H 












1 








r—J 










P4 
















CO 


• UN 


0 

0 


|o 


ON Ol 


Ion 


o 


OV| 


© 


U VO 






OO VnJ 


to 




1 


p 


M C5N 






'-•1 


[H 






P4 


S H 1 








1 




1 


1 


1 / 


1 O O 


lo 


0 

0 


p 


o 


ol 




^ VO 


o 


o 










CO 


^ CN 


CM 


CM 








1 




! S H| 












1 



VO 

ON 

OO 



O cNon 
O Un UN 
OO OOVO 

•k » 

OO HUf 



o ooloo 






o voKo 



ON 



ON CM 



O 

UN VO 
[>- 



Q> OO 


o cNon o ooIoo ovof 


g VO 


UNJlTN VOKO ONI 


B ON 


H]H CM CM I 


►“3 1— 1 


1 1 1 



o o 
o ol 
OO cm|un 

OO H 



o o 



ON W 



O O O O 



o ^ 

UN VO 
[>- 




(3N00 
OO O- 
UnVO 



o o 
o o 

Un O 



ON 00 
OO t>- 
VO 



O O O 

o o 

CM CM 



O 

O 

UN 



O VO. 
O UN 
OOVO 

CO cm" 



Ivo 

UN 

CJ\ 



O VO VO 
UN UN 



o o 
o o 

CO CM 



OO HUd" 



o 

o 

UN 



ca 
i 03 
<D CO 
fciO H 
< O 



H 

^ P 
nd O 
C >H 



-P 

ca 

c3 

(U 

Xi 

-P 

P 

o 

02 



t»P|H 

(U 

-P 

O 



4^ tjq 
§ 

nd O 
< JH 



(SJ 

O 



-P bCiH 
H ^ ctJ 

^|-p 
nd 01 O 

<; ^ 



H 

o3 

<D 

02 



O 

>H 



<D 

4^ 

P> 

•H 



o 



X! 

4^ 

O 



bO 



O 



XI 

x> 

o 



4^ 

-P 



-P 

^ 5 

nd O 
< I>4 



c3 

p> 

O 

EH 



bD|H 
cd 



717 



120 



Observations 



Nesting Laysan Albatross were recorded at Pearl and Hermes Reef as 
early as March I913 (Bailey, 1956 : 32 ; Willett, ms.)* Anderson ( 195 ^: 8 U) 
saw this species in the late 1920 *s. Galtsoff ( 1933 *. 19 ) Is credited, 
however, with the first published record from the atoll; he observed 
several hundred abandoned young at Southeast Island in summer 1930 . 
Richardson ( 1957 : I6) noted that it "breeds abundantly," but gives no 
data. 



POBSP and BSFW personnel found this species nesting each year from 
1963 to 1969. All observations are shown in Tables 27 to 31 . 

Annual Cycle 



The local annual breeding cycle is presented in Figure 58 . Birds 
arrive in early October and egg-laying commences about early November. 
Hatching occurs in early and mid -January. Young begin to fledge in mid- 
June and have departed by late August. Adults commence to leave in late 
May and Jiine and all have left by September. 

The Laysan Albatross population is the second highest in the atoll. 
Total yoiing counts for five recent March visits average 7^872 and range 
from 5^802 to 12,84o. Total POBSP and BSFW population estimates have been 
highest during February visits even though only Southeast Island was 
visited. The Rice and Kenyon (1962: 369) estimates for December 1956 and 
1957 were higher for the entire atoll but lower for Southeast. 

Ecological Distribution 

Laysan Albatross nest on Bird, Grass, Kittery, Little North, North, 
Seal, and Southeast Islands; none is known from Plane tree and Sand. 

Bird Island : Three or four adult roosting Laysan Albatross were 

observed by POBSP personnel in March 1963* None was foiind during two 
visits (March and August) in 1964 and one visit in I965 (March). One 
chick was counted 31 May I967 by POBSP personnel; this is the only nesting 
record. 

Grass Island : Miinter (ms.) was the first to observe Laysan Albatross 

in early February I916. All visitors since noted them. POBSP and BSFW 
personnel found Laysan Albatross nesting each year from I963 to 1968 
except in I966 when the island was not visited during the albatross season 
(Table 27 ). Data for I969 are unavailable. Recent March counts of young 
average 649 , and range from 350 to 1,120. 

Laysan Albatross nest along both beaches but prefer the inland vege- 
tated area, 

Kittery Island : POBSP personnel first recorded nesting Laysan Alba- 

tross in March 1963^ and, except for I966 and I969 when no data are 
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available, the species has been recorded nesting ever since (Table 28), 
March population estimates for young average 28, and range from 4 to 52. 

At vegetationless Kittery, Laysan Albatross nest in the center 
portion of the island. 

Little North Island : The first few nesting Laysan Albatross were 

found on 6 March I963 by POBSP personnel. Twenty young were counted when 
they next visited the island on 23 and 25 June I963. On I8 March I965, 

8 to 10 adults and 4 young were counted on the crest of the island. The 
island was not visited during this species* breeding season in 1964, 1966-- 
68. BSFW personnel visited Little North on 31 March I969; however, popu- 
lation data are not available. 

North Island : Bailey (1956: 32) and Willett (ms.) reported nesting 

Laysan Albatross in March 1913* It has been recorded breeding on all 
subsequent visits (Table 29). 

Available data from two recent March population counts show 750 
young in I965 and ca. 5^5 in I967. Nests are predominately located in 
the vegetated northern portion. 

Seal Island : Munter (ms.) found Seal Island thickly populated with 

nesting Laysan Albatross in Februaiy I916, and Wetmore (ms.) found 150 
pairs in August 1923. Rice and Kenyon (I962; 369)? however, first pub- 
lished their occurrence from aerial observations in 1956 and 1957* POBSP 
and BSFW personnel have recorded them nesting on all subsequent visits 
for which we have data (Table 30). 

Four recent March population counts show an average number of 151 
young, and range from 4o to 399* Nests are located mainly in the vegetated 
western portion of the island. 

Southeast Island : Nesting Laysan Albatross were first observed by 

Munter (ms.) in February I916. Galtsoff (1933: 19) first reported them 
after noting them in summer 1930. POBSP, BSFW, and HDFG personnel have 
collected breeding data for each year from I96I to 1969? except in I962 
when the atoll was not visited (Table 3l). 

Recent March population estimates of young average 6, 950 and range 
from 4,600 to 11,269. Laysan Albatross utilize the interior for nesting. 
Most prefer the eastern half of the island; in March I968, 87 percent 
favored this half. 

Banding and Movements 

The POBSP and BSFW banded 10,375 Laysan Albatross on six islands 
since I963, 9,625 by the POBSP and 750 by the BSFW (Table 32). 

POBSP and BSFW personnel have recaptured I96 Laysan Albatross, all 
originally banded on the atoll. In addition, 29 banded at Pearl and Hermes 



122 



have been captured elsewhere: 20 at Kure, 6 at sea, 2 at Laysan and 

1 at Midway (see Appendix Table 5)- 

Specimens 

Non-TOBSP : JJSm 300856, cf, collected 26 April 1923 by Wetmore; 

USM 289167, skull, collected 28 April I923 by Wetmore. 



Table 27. 0bse2Tvations of Laysan Albatross at Grass Island 
Population 



Date 


of Sui*vey 


Estimate 


Breeding Status, Remarks, and References 


1916 


4 Feb. 


very 

plentiful 


Eggs and quite young birds; twice as 
numerous as Black-footed Albatross 
(Munter, ms . ) . 


1923 


27 Apr. 


200 


100 pairs (Wetmore, ms.). 


1956 


10 Dec. 


3,200 


2,400 breeders, 800 non-breeders; based 
on aerial suirvey (Rice and Kenyon, I962: 

369). 


1957 


l4 Oct. 


2, 800 


Observed from aerial survey (Rice, ms. a 




18 Dec. 


3,200 


2,4 oO breeders, 800 non-breeders; based 
on aerial survey (Rice and Kenyon, 1962: 

369). 


1963 


5 Mar. 


V 


Two -thirds as numerous as Black -footed 
Albatross; breeding (POBSP, 1964d). 




26-27 June 


607 


Young counted (POBSP, I963). 


196^^ 


l4 Mar. 


2,750 


2,000 adults, 750 young estimated (BSFW, 
1964a; POBSP, 1964b). 




18 Aug. 


3 


Young counted; no adults (POBSP, 1964a). 


1965 


19 Mar. 


1,025- 

1,250 


700-900 adults, 325-350 young (POBSP, 

1965b). 




22 Mar. 


l,100f 


850 adults, 250-260 young (BSEW, I965; 
POBSP, 1965a). 


1967 


22 Mar. 


660 


220 young counted; 375 nests counted pre 
viously destroyed (BSFW, 1967a; POBSP, 
1967d). 




31 May 


127 


Young counted (POBSP, 1967b). 
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Table 27. (continued) 



Date 


of Survey 


Population 

Estimate 


Breeding Status, Remarks, and 


References 


1967 


8 July 


96 


Young counted (BSFW, 1967b). 




1968 


24 Mar. 


3,360 


2, 24 o breeders, 1,120 young counted (BSFW, 
1968; POBSP, 1968). 


Table 


28. Observations of Laysan Albatross at Kittery Island 




Date 


of Survey 


Population 

Estimate 


Breeding Status, Remarks, and 


References 


1956 


10 Dec. 


none 


(Rice and Kenyon, 1962: 369). 




1957 


18 Dec. 


none 


(Rice and Kenyon, I962: 369)0 




1963 


5 Mar. 


few pairs 


Nesting (POBSP, 1964d). 






26 June 


27 


Young counted (POBSP, I963). 




1964 


l4 Mar. 


14-19 


IO-I5 adults; 4 young counted (POBSP, 
1964b). 


1965 


18 Mar. 


17--27 


10-20 adults; 7 young counted (POBSP, 
1965b). 




22 Mar. 


44 


37 adults; 7 young counted (BSFW, 1965; 
POBSP, 1965a). 


1967 


22 Mar. 


144 


48 young counted (BSFW, 1967a 
1967d)o 


; POBSP, 




31 May 


30 


Young counted (POBSP, 1967b). 




1968 


24 Mar. 


156 


52 young counted (BSFW, I968; 


POBSP, 1968 


Table 


29. Observations of Laysan Albatross at North Island 




Date 


of Survey 


Population 

Estimate 


Breeding Status, Remarks, and 


References 



1913 15 Mar. 900~1^030 Ca. 300-350 nests with young (Bailey, 

1956; 32); about 300 pairs (Willett, ms.). 

4,200 breeders, 1,400 non-breeders; based 
on aerial survey (Rice and Kenyon, I962: 

369). 



1956 10 Dec. 



5,600 
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Table 29. (continued) 

Population 



Date 


of Survey 


Estimate 


Breeding Status, Remarks, and References 


1957 


l 4 Oct. 


4,800 


Observed from aerial survey (Rice, ms. a). 




18 Dec. 


5,600 


4,200 breeders, 1,400 non-breeders; based 
on aerial survey (Rice and Kenyon, I962: 

369). 


1963 


6 ]yiar. 


few 


Nesting (POBSP, 1964 d). 




23-25 June 


384 


Young, all banded (POBSP, I963). 


1964 


19-20 Aug. 


9 


8 large young, 1 flying immature (POBSP, 
1964 a). 




17 Sept. 


0 


10 long dead almost fully grown young 
(BSFW, 1964 b; POBSP, 1964 c). 


1965 


17 Mar. 


2,250- 

2,750 


1 , 500 - 2,000 adults, 750 young (POBSP, 
1965b). 


1967 


16-17 Mar. 


1 , 575 - 

1,625 


525 t 25 chicks counted (BSFW, 1967 d). 




29-30 Aug. 


1 


Starving young banded in March, no adults 
(POBSP, 1967 a 7 


1969 


31 Mar. 


? 


Nesting (BSFW, 1969b). 


Table 


1 30. Observations of Laysan Albatross at Seal Island. 


Date 


of Survey 


Population 

Estimate 


Breeding Status, Remarks, and References 


1916 


4 Feb. 


thickly 

populated 


Eggs and young birds (Munter, ms.). 


1923 


27 Apr. 


300 


150 pairs (Wetmore, ms.). 


1956 


10 Dec. 


1 , 200 


900 breeders, 300 non-breeders; based on 
aerial survey (Rice and Kenyon, I962: 369) 


1957 


1 ^ Oct. 


1,000 


Observed from aerial survey (Rice, ms. a). 




18 Dec. 


1,200 


900 breeders, 300 non-breeders; based on 
aerial survey (Rice and Kenyon, I962: 369) 


1963 


5 Mar. 


? 


Nesting (POBSP, 1964 d). 
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Table 30 , (continued) 



Popiilation 



Date 


of Survey 


Estimate 


Breeding Status, Remarks, and References 


1963 


26 June 


186 


Young counted (POBSP, I963). 


1964 


ih Mar. 


320-370 


250-300 adults, 70 live young, 5 dead 
young (BSFW, 1964 a; POBSP, 1964 b). 




18 Aug. 


1 


Young (POBSP, 1964 a). 


1965 


18-19 Mar. 


191-241 


IOO-I50 adults; 9I l /4 to 1/3 grown young 
counted (POBSP, 1965 b). 




22 Mar. 


300 


138 adults; 100 young (BSFW, I965; POBSP, 

1965a). 


1967 


22 Mar. 


102 + 


34 live and 6 dead young counted; 175 - 
additional nests previously destroyed 
(BSFW, 1967a; POBSP, 1967 d). 




31 May 


27 


Young counted (POBSP, 1967b). 




6 July 


23+ 


Few adults, 23 near -fledging young counted, 
also 1 dead chick (BSFW, 1967b). 


1968 


24 Mar. 


1,197 


798 breeders, 399 young counted (BSFW, I968 
POBSP, 1968). 


Table 


31. Observations of Laysan Albatross at Southeast Island 


Date 


of Survey 


Population 

Estimate 


Breeding Status, Remarks, and References 


1916 


4 Feb. 


thickly 

settled 


Eggs and veiy young birds present; more 
abundant than Black-footed Albatross 
(Munter, ms . ) . 


1923 


26-28 Apr. 


600 


Adults; ca, 300 pairs on Southeast 
(Wetmore, ms.)„ 


1930 


23 July- 
Aug. 


several 

hundred 


Abandoned young, all died (Galtsoff, 

1933: 19). 


1956 


10 Dec. 


37,300 


Aerial survey estimated data: 28,000 

breeding adults; 9>300 non-breeding adults 
(Rice and Kenyon, I962: 369)* 


1957 


l 4 Oct. 


33,200 


Observed from aerial survey (Rice, ms. a). 
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Table 31 - (continued) 

Population 



Date 


of Survey 


Estimate 


Breeding Status, Remarks, and References 


1957 


18 Dec. 


37,300 


Aerial survey estimated data: 28,000 

breeding adults, 9,300 non-breeding adults 
(Rice and Kenyon, I962: 369)* 


1961 


12 Mar. 


9 


With young; much more ab\indant than Laysan 
Albatross (HDFG, I961). 


1963 


28 Feb.- 
8 Mar, 


35,000 


All breeding birds with young (POBSP, 
1964 d). 




18-23, 

25 June 


8, 000- 
10,000 


Young (POBSP, 1963). 


1964 


13-1^ Mar. 


24,500 


15,000-15,500 breeders, 1,000-1,500 non- 
breeders, 7,500 young (BSFW, 1964 a; POBSP, 
1964 b) . 




16-19 Aug, 


39 


Large young counted; 60O-8OO carcasses; 
no adults (POBSP, 1964 a). 


1965 


15-19 Mar. 


15,000+ 


9,200 breeders, 800-l,800 non-breeders, 
4,600* young: l /4 to 1/3 grown (POBSP, 
1965b). 




21-22 Mar. 


l 4 , 500 t 


9 , 000 - 10,000 adults, 4,500 young (BSFW, 
1965; POBSP, 1965a). 


1966 


1 Apr. 


many 


Nesting (BSFW, 1966a). 




20-26 Sept. 


0 


450-500 large immature s had died (Kenyon 
and Kridler, I969: 339 ). 


1967 


21-23 Mar. 


15,900+ 


5,300 young counted (Kenyon and Kridler, 
1969: 3^0); heavy mortality (BSFW, 1967a) . 




28, 30 May- 
1 June 


4 ,ooot 


500! adults, 3,473 young counted ( POBSP, 

1967b). 




3-9 July 


several 

hundred 


Few adults, several hundred young; 426 
dead chicks (BSFW, 1967b). 


1968 


22-24 Mar. 


33,800 


11,269 young counted (Kenyon and Kridler, 
1969*. 34 o); 9^573 on the eastern part of 
the island and 1,696 on the western part 
(BSFW, 1968; POBSP, 1968). 
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Table 31* (continued) 



Date 


of Survey 


Population 

Estimate 


Breeding Status, Remarks, and References 


1969 


10-12 Feb. 


45,000 


Most eggs hatched (BSFW, 1969a). 




31 Mar.- 
2 Apr. 


l8,200t 


6,075 young (BSFW, 1969b). 




26-31 May 


5,763 


Young counted, 5,109 on the eastern part 
and 654 on the western part; little mor- 
tality noted (BSFW, 1969c). 



*Kenyon and Kr idler (1969: 3^0) give a figure of 5,000 young for this visit. 



BONIN PETREL Pterodroma hypoleuca 

Status 



Common breeding species; present from late August to late June; absent 
during rest of year. Nests on the four major vegetated islands. Maximum 
POBSP and BSFW population estimate 1,000 in August I967 and February 1969- 

Observations 



Bonin Petrels, with nests, were first observed in I913 (Bailey, 1956: 
32; Willett, ms.). POBSP and BSFW personnel have recorded them each year 
since I963 (Tables 33 to 36). 

Annual Cycle 

Figure 58 presents the local annual breeding cycle. Adults are be- 
lieved to arrive in late August; egg-laying possibly commences as early 
as January. Eggs were known to occur as late as mid-March in 1964 and 1965* 
Hatching was recorded by mid-March in 1965- Large, fully-feathered juve- 
niles were recorded in early June I967 and late June 1963; all young fledge 
by early July. Adults are probably absent during July and most of August. 

In recent years, approximately 1,000 Bonin Petrels are estimated to 
inhabit Pearl and Hermes. 

Ecological Distribution 

Bonin Petrels nest at Grass, North, Seal, and Southeast Islands. 

Grass Island : Munter (ms.) probably observed burrows of this species 
in February I916. Wetmore (ms.) saw one individual in April I923. POBSP 



Table 32. Laysan Albatross banded at Pearl and Hermes Reef 
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and BSFW personnel have recorded small numbers nesting in most years since 
1963 (Table 33). Burrows are located in the vegetated portion. 

North Island : Bonin Petrels nested in large numbers in March I9I3 

(Bailey, I956; 32; Willett, ms.)« in recent years (Table 3^), POBSP and 
BSFW personnel observed this species in very small numbers only three 
times; none was nesting. 

Seal Island ; Wetmore (ms . ) found 1 adult and 2 young in April 19^ . 
POBSP and BSFW personnel found it nesting in I963 and 1965- It was present 
in 1969^ and may have been overlooked in other years because of diurnal 
surveys (Table 35). 

Southeast Island : Munter (ms.) probably found a Bonin Petrel egg in 

February 191? at Southeast. Wetmore noted the presence of Bonins in April 
1923. POBSP and BSFW personnel recorded burrows of this species each year 
since I963 (Table 36). The highest populations (1,000) occurred in August 
1967 and Februaiy I969. 

Nest burrows are found only on the east portion in, south, and west 
of the west-central Eragrostis area. Burrow length is approximately 3 
feet and only one -half to one foot beneath the ground surface. 

Banding and Movements 



The POBSP banded 3^5 adult Bonin Petrels; 33 were banded on Seal 
Island in March I965 and 332 were banded on Southeast Island (276 in Feb- 
ruary and March 1963? 5 in September 196k ^ 25 in March 19^5^ and 26 in 
September I966 ) . 

POBSP and BSFW personnel captured 15 Bonin Petrels at Pearl and 
Hermes Reef; 12 were originally banded on the atoll; 3 were originally 
from Kure. In addition, 2 originating at Pearl and Hermes moved to Kure 
and another moved to Laysan, These data are presented in Appendix Tables 
6a and 6b. 

Specimens 

Non-POBSP : USNM 3OO667-69, 9, 9, cf, collected 2? April I923 by 

Wetmore; USNM 289189, skull, collected 27 April 1923 by Wetmore. These 
are first specimen records. 



Table 33. Observations of Bonin Petrels at Grass Island 
Population 

gate of Survey Estimate Breeding Status, Remarks, and References 

1916 4 Feb. ? "island honeycombed with. . .petrel holes" 

(Munter, ms.). 



1923 27 Apr. 



1 



(Wetmore, ms.). 
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Table 33 * (continued) 

Population 



Date 


of Survey 


Estimate 


Breeding Status, Remarks, and References 


1963 


5 Mar. 


4 


At least 2 nests with eggs found (POBSP, 
1964 d). 




26-27 June 


1 


Near-fledging young (POBSP, I963). 


1964 


ih Mar. 


1-2 


(BSFW, 1964 a; POBSP, 1964 b). 




18 Aug. 


0 


(POBSP, 1964 a), 


1965 


19 Mar. 


100-200 


Few nests contained eggs or small chicks 
(POBSP, 1965b). 




22 Mar. 


*? 


Some burrows with eggs (BSFW, 1965 ; POBSP, 

1965a). 


1966 


21 Sept. 


0 


(BSFW, 1966a). 


1967 


22 Mar. 


? 


None seen during brief diurnal visit (BSFW, 
1967a; POBSP, 1967 d). 




31 May- 


2 


Young (POBSP, 1967b). 




29 Aug. 


0 


(POBSP, 1967a). 


1968 


24 Mar. 


7 


None seen during brief diurnal visit (BSFW, 
1968; POBSP, 1968). 


Table 


: 3 ^* Observations of Bonin Petrels at North Island 


Date 


of Survey 


Population 

Estimate 


Breeding Status, Remarks, and References 


1913 


15 Mar. 


3,000 


Nesting abundantly (Bailey, 1956 : 32 ; 
Willett, ms.). 


1963 


6 Mar. 


0 


(POBSP, 1964 d). 




23-25 June 


0 


(POBSP, 1963). 


1964 


19-20 Augo 


0 


(POBSP, 1964 a). 




17 Sept. 


0 


(BSFW, 1964 b; POBSP, 1964 c). 


1965 


17-18 Mar. 


few 


No burrows examined (POBSP, 1965b). 


1966 


22 Sept. 


0 


(BSFW, 1966b). 
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Table 3 ^. (continued) 




Date 


of Survey 


Population 

Estimate 


Breeding Status, Remarks, and References 


1967 


16-17 Mar. 


5 


Minimum number present (BSFW, 1967 d) . 




29-30 Aug. 


0 


(POBSP, 1967a). 


1969 


12 Sept. 


10 


(BSFW, 1969a). 


Table 35 . Obseirvations of Bonin Petrels at Seal Island 


Date 


of Survey 


Population 

Estimate 


Breeding Status, Remarks, and References 


1923 


27 Apr. 


3 


1 adult, 2 young (Wetmore, ms.). 


1963 


5 Mar. 


? 


Nesting (POBSP, 1964 d). 




26 June 


0 


None seen during diurnal survey (POBSP, I963). 


1964 


ih Mar. 


7 


Burrows (BSFW, 1964 a; POBSP, 1964 b). 




18 Aug. 


? 


None seen during diurnal survey ( POBSP, 1964 a) 


1965 


18-19 Mar. 


30-50 


Heavily incubated to pipped eggs found; some 
small young may have been present ( POBSP, 

1965b). 




22 Mar. 


34 


Adults handled; 1 hatching egg (BSFW, I965; 
POBSP, 1965a). 


1967 


22 Mar. 


7 


None observed on diurnal survey; no fresh 
burrows (BSFW, 1967a; POBSP, 1967 d). 




31 May 


7 


None seen during diurnal survey (POBSP, 1967b) 




28 Aug. 


? 


None seen during diurnal survey ( POBSP, 1967a) 


1968 


24 Mar. 


7 


None seen during diurnal survey (BSFW, I968; 
POBSP, 1968)0 


1969 


11 Sept. 


5 


(BSFW, 1969 d)o 



r 
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Table 36. Observations of Bonin Petrels at Southeast Island 
Population 



Date 


of Survey 


Estimate 


Breeding Status, Remarks, and References 


1916 


4 Feb. 


? 


Fresh egg found in ’Vedge -tailed Shear- 
water burrows" (Munter, ms.). [Probably 
Bonin egg and burrow] . 


1923 


26-28 Apr. 


? 


Presence noted (Wetmore, ms.). 


1961 


12 Mar. 


? 


None seen but "most likely they are present 
in small numbers" (HDFG, I961) . 


1963 


26 Feb.- 
8 Mar. 


800 


All active burrows observed contained young 
(POBSP, 1964 d). 


1964 


13-1^ Mar. 


150-200 


Adults; 100 nests estimated, some birds in- 
cubating eggs, no young seen (BSFW, 1964 a; 
POBSP, 1964 b). 




16 Sept. 


25 


6 adults seen (BSFW, 1964 a; POBSP 1964 b). 


1965 


15-19 Mar. 


100-300 


Nests with either well-incubated eggs or 
small downy young (POBSP, 1965 b). 




21-22 Mar. 


200 


No eggs seen (BSFW, 1965 ; POBSP, 1965 a). 


1966 


20-26 Sept. 


400 + 


Nocturnal adults; no eggs or young (BSFW, 

1966b). 




25-27 Sept. 


200 


Adults digging burrows; no eggs (POBSP, I966). 


1967 


21-23 Mar. 


150 


Nocturnal adults; many burrows inspected but 
none contained eggs or young (BSFW, 1967a; 
POBSP, 1967^). 




28 j 30 May- 
1 June 


5 


Large, fully- feathered juveniles (POBSP, 

1967b). 




28-30 Aug. 


1, ooot 


No eggs or young; most birds sitting quietly 
on ground surface (POBSP, 1967a). 


1968 


22-24 Mar. 


25-50 


Burrows not checked for contents (BSFW, I968; 
POBSP, 1968). 


1969 


10-12 Feb. 


1,000 


Nocturnal adults; burrows present, but no 
eggs or young (BSFW, 1969a). 




10-19 Sept. 


300 


Adults (BSFW, 1969 d). 
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BULWER*S PETREL Bulweria bulwerii 

Status 



Uncoinmon breeding species; recorded only on Southeast Island during 
summer. Maximum POBSP population estimate 15 in June I963. 

Observations 



Bulwer*s Petrels were tentatively recorded 12 March I96I when HDFG 
personnel found remains of several petrels on Southeast Island; these, 
however, were very likely Sooty Storm Petrels. 

A few nesting Bulwer*s Petrels, with eggs, were found on Southeast 
by POBSP personnel in June I963; several were observed in empty burrows in 
August 196^; an adult and one young bird were found in September I966 
(Clapp and Woodward, I968: 7-8). None has been seen since. 

Annual Cycle 

The only positive evidence of breeding- -eggs in June I963 and a 
near-fledging young in September I966- -indicate that the Bulwer*s Petrel 
may follow a spring and summer breeding season (see Fig. 58) as do other 
populations in the Northwestern Hawaiian Islands. 

The lack of observations from four fall -winter surveys and seven early 
spring surveys indicates these petrels are absent from October through March. 
The three positive observations suggest that the population is extremely 
small. These low numbers and the absence of Biilwer*s during the May to 
June 1967 and 19^9 surveys when breeding should have occurred may indicate 
that the local population is gradually becoming extirpated. 

Ecological Distribution 

Bulwer*s Petrels have been recorded only from Southeast Island. 

Because of its small population and the few nocturnal surveys of islands 
other than Southeast, the species may have been overlooked on Grass, North 
and Seal Islands. 

Southeast Island ; POBSP personnel observed 15 Bulwer*s Petrels and 
three nests with eggs at Southeast 18 to 23 and 25 June I963. Five petrels 
were found in empty burrows I6 to I9 August 1964. An adult and a young 
bird, with only a trace of down on its nape, were observed by BSFW and POBSP 
personnel 20 to 2 J September I966. 

Most Bulwer*s Petrels have been found near the south shore. The three 
nests containing eggs were observed under boards, and the fourth, containing 
a young bird, was found under a piece of corrugated tin. Other petrels have 
been observed in burrows beneath vegetation, and in one instance, beneath a 
Red-footed Booby nest in Solanum . 
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Banding and Movements 



Nine adult Bulwer’s Petrels were banded on Southeast Island, 6 in 
June 1963 and 3 in August 1964. Three of the 6 banded in J\ine I 963 
were recaptured locally in August 1964. None has been recaptured elsewhere. 



WEDGE-TAILED SHEARWATER Puffinus pacificus 

Status 



Common breeding species; present usually from March to November. 

Nests and occurs only on the four major vegetated islands. Recent POBSP 
and BSFW maximum population estimate 26,500 in August 1964. 

Observations 

Munro (1942: 12) saw "numbers of Wedge-tailed Shearwaters" before 
sailing into the lagoon on 6 July I 89 I. No landing was made; he left early 
on the 7th. Munter (ms.) in February I 9 I 6 observed a fresh egg in a "Wedge- 
tailed Shearwater burrow." This observation is probably erroneous; this 
species consistently returns in March and lays eggs in J\ine; the burrow 
was probably that of a Bonin Petrel. Wetmore (ms.) found adults, but no 
eggs in April 19^3 . Galtsoff (1933: 19) published the first observation 
from the atoll after finding them in large numbers in summer 1930. Richard- 
son ( 1957 : 16 ) noted that it breeds here. POBSP, BSFW, and HDFG personnel 
observed their presence on the atoll in I 96 I, and I 963 to I 969 (Tables 37 
to 4o). 

Annual Cycle 



Wedge-tailed Shearwaters at Pearl and Hermes are summer-fall breeders 
(see Fig. 58). Recent data show adult birds arrive in small numbers normally 
during early March. By mid- or late March the nocturnal population increases 
and some diurnal activity occurs. Egg laying begins in early J\ine and most 
eggs are laid by late June. Hatching commences in late July and most eggs 
are hatched by mid -August. Young birds probably remain until mid-October 
and a few into early November. Adults more than likely start leaving in 
early October, prior to the departure of their young. The population is 
composed mainly of white -phased individuals. 

Ecological Distribution 

Wedge -tailed Shearwaters nest on Grass, North, Seal and Southeast 
Islands . 

Grass Island : Wetmore (ms.) first observed Wedge-tailed Shearwaters 

in April I 923 . POBSP and BSFW personnel found them present in all years 
(Table 37). 

Population estimates for most recent visits are lacking because of 
the diurnal nature of the visits and shortness of the surveys. An estimated 
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l^OOCH- adults and 500 nest burrows with eggs, however, were recorded by 
POBSP personnel in June I 963 . Nests were found only in the vegetated 
western part. 

North Island ; POBSP personnel first observed nesting Wedge-tailed 
Shearwaters in June I 963 , and found them on most subsequent visits (Table 

38 ) . Summer estimates of nests with eggs or young ranged from 1,000 to 

2, 000c 

Nest burrows were in the vegetated northern portion. Individual 
nest burrows were under dense Solanum, Sicyos, and Eragrostis . 

Seal Island ; Wetmore (ms.) noted Wedge-tailed Shearwaters in April 
1923 . POBSP and BSFW personnel observed them on most recent visits (Table 

39 ) * The only breeding population estimate is of 500 nests with eggs. 

This species nests in burrows in the vegetated portion. 

Southeast Island ; In April I 923 Wetmore (ms , ) found Wedge-tailed 
Shearwaters to be fairly common. Galtsoff (1933: 19) wrote of seeing large 
numbers in summer 1930- All recent visitors have recorded them during 
their spring- summer breeding season (Table 4o) . Fall estimates of adults 
and young range from 3^000 and 8 OO respectively to l4,000 and 5^000. 

The population is distributed over the entire island, but is most 
numerous in the area of high grass in the northwest sector of the eastern 
portion. In areas of scant vegetation, the lack of extensive root systems 
causes loose sand; consequently, burrows frequently collapse. In June 
1967 one percent of the population was estimated to be dark-phased indi- 
viduals. 

Banding and Movements 

POBSP personnel banded 3^271 adults on North, Seal, and Southeast 
Islands (Table 4l). Of these, l48 have been recaptured on the atoll 
(Table I 6 ). In addition, one adult (USFW band no. 605-12758) banded on 
Kure 12 March 1964 was captured on Southeast one day later. An adult 
(6 i 5“16431) banded I 7 August 1964 on Southeast was found injured at Kure 
23 September 1964. Another adult (615-17584) banded on Southeast I 8 August 
1964 was captured on Manana Island, Oahu 2 June I 966 , 

Specimens 

POBSP: USNM 492958 , cf, collected 7 March I 963 on Southeast by 

Amerson. This is a first specimen record. 
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Table 37 * Observations of Wedge-tailed Shearwaters at Grass Island 
Population 



Date 


of Survey 


Estimate 


Breeding Status, Remarks, and References 


1916 


k Feb. 


- 


Island honeycombed with shearwatei^ and 
petrel holes (Miinter, ms.). 


1923 


27 Apr. 


100 


(Wetmore, ms.). 


1963 


5 Mar, 


0 


(POBSP, 1964 d). 




26-27 June 


1,000 


An estimated 500 nest burrows with eggs 
(POBSP, 1963). 


1964 


l 4 Mar. 


2 


No evidence of nesting (bSFW, POBSP, 

1964 b). 




18 Aug. 


? 


Adults with eggs and nestlings in burrows 
(POBSP, 1964 a). 


1965 


19 Mar. 


100-200 


A pair seenj no active burrows (POBSP, 

1965b). 




22 Mar. 


20 


Many burrows observed; only 1 pair seen 
during diurnal survey (bSFW, 1965 ; POBSP, 
1965a )o 


1966 


21 Sept. 


? 


Active burrows (BSFW, 1966b). 


1967 


22 Mar. 


? 


None seen during brief diurnal visit; no 
fresh burrow digging (BSFW, 1967a; POBSP, 
1967d). 




31 May 


200 


Diurnal survey ( POBSP, 1967b). 




29 Aug. 


? 


1 adult seen during diurnal survey; of 25 
nests examined none was active ( POBSP, 

1967a). 


1968 


2 k Mar. 


? 


1 adult seen on brief diurnal visit (BSFW, 
1968; POBSP, 1968). 



*Probably Bonin Petrel burrows 
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Table 38. Observations of Wedge -tailed Shearwaters at North Island 
Population 



Date 


of Survey 


Estimate 


Breeding Status, Remarks, and References 


1963 


6 Mar. 


0 


(POBSP, 196 i^d). 




23-25 Jxine 


5,000 


Adults; 2 , 000 i burrows with eggs (POBSP, 

1963). 


1964 


19-20 Aug. 


7,500 


Adults; 1,000 burrows with eggs, and 1,500 
with very small nestlings (POBSP, l^GkQ.) . 




17 Sept. 


1, 000- 
1,500 


Burrows contained downy young (BSFW, 1964 b; 
POBSP, 1964 c). 


1965 


17 Mar. 


100-200 


No eggs or young ( POBSP, 1965b). 


1966 


22 Sept. 


0 


(BSFW, 1966b). 


1967 


16-17 Mar. 


0 


(BSFW, 1967 d). 




29-30 Aug. 


7 , 000 - 

8,000 


1 , 000 - 2,000 medium-sized downy young (POBSP, 
1967a). 


1969 


12 Sept. 


10 


(BSFW, 1969 d). 


Table 39 - Observations of Wedge-tailed Shearwaters at Seal Island 


Date 


of Survey 


Population 

Estimate 


Breeding Status, Remarks, and References 


1916 


k Feb. 


7 


’’Shearwater holes were found thickly scat- 
tered about the island” (Munter, ms.).* 


1923 


27 Apr. 


600 


300 pairs (Wetmore, ms.). 


1963 


5 Mar. 


0 


(POBSP, 1964 d). 




26 June 


1,200 


Adults, 500 nest burrows with eggs (POBSP, 

1963)- 


1964 


ik Mar. 


0 


(BSFW, 1964 a; POBSP, 1964 b). 




18 Aug. 


? 


Adults with nestlings and eggs in burrows 
(POBSP, 1964 a). 


1965 


18-19 Mar. 


10-15 


Adults; no eggs or young (POBSP, 1965b). 




22 Mar. 


5 


Only 1 pair (BSFW, 1965 ; POBSP, 1965 a). 



